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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type resist composition, which is suitably used in 
microphoto fabrication using far ultraviolet ray, particularly ArF excimer laser beam and has excellent 
exposure margin and in which the generation of development defects is reduced. 
SOLUTION: The positive type resist composition contains (A) a resin which has a specific alicyclic 
hydrocarbon group and in which the dissolution rate to an alkali developer is increased by the action of 
an acid, and (B) a compound having a specific structure to generate an acid by the irratidation with 
active ray or radiation. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] (A) The positive-resist constituent characterized by containing the acid generator shown in the 
following formula (I) which generate an acid by the exposure of the resin which have an aliphatic-cyclic- 
hydrocarbon radical in the repeat unit which have the radical expressed with the following general formula 
(V-l) - (V-4) either, and others, and the dissolution rate to an alkali developer increase according to an 
operation of an acid, (B) activity beam of light, or a radiation. 
[Formula 1] 




(V-l) (V-2) 




(V-3) (V-4) 



In general formula (V-l) - (V-4), Rl b-R5b expresses the alkyl group, cycloalkyl radical, or alkenyl radical 
which may have the hydrogen atom and the substituent independently respectively. Two of Rl b-R5b may 
form a ring unitedly. 
[Formula 2] 




(i) 



Among a formula (I), a hydrogen atom, an alkyl group, an alkoxy group, a nitro group, a halogen atom, an 
alkyloxy carbonyl group, or an aryl group may be expressed, at least two or more of R1-R5 may join 
together, and R1-R5 may form a ring structure. R6 and R7 express a hydrogen atom, an alkyl group, a cyano 
group, or an aryl group. The aromatic series radical containing an alkyl group, an aryl group, an aralkyl 
radical, or a hetero atom may be expressed, Yl and Y2 may join together, and Yl and Y2 may form a ring. 
Y3 expresses single bond or a divalent connection radical. X- expresses a non-nucleophilicity anion. 
However, at least one of at least one of Rl-the R5, Yl, or the Y2 joins together, a ring is formed, or at least 
one of at least one of Rl-the R5, R6, or the R7 joins together, and a ring is formed. In addition, it may join 
together through a connection radical and you may have two or more structures of a formula (I) in the 
location of either either Rl -R7 Yl or Y2. 

[Claim 2] The positive-resist constituent according to claim 1 characterized by containing at least one sort 
chosen from the group of a repeat unit which has the substructure in which the resin of (A) contains the 
alicyclic hydrocarbon shown by the following general formula (pi) - the general formula (pVI). 
[Formula 3] 
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Rl 1 expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl 
radical, or sec-butyl among a formula, and Z expresses an atomic group required to form an alicyclic 
hydrocarbon radical with a carbon atom. R12-R16 express the alkyl group or alicyclic hydrocarbon radical 
of the straight chain of 1 -4 carbon numbers, or branching independently respectively, however either at least 
one, or R15 and R16 express an alicyclic hydrocarbon radical among R12-R14. R17-R21 express the alkyl 
group or alicyclic hydrocarbon radical of the straight chain of a hydrogen atom and 1-4 carbon numbers, or 
branching independently respectively, however at least one of R17-R21 expresses an alicyclic hydrocarbon 
radical. Moreover, R19 or R21 express the alkyl group or alicyclic hydrocarbon radical of the straight chain 
of 1-4 carbon numbers, or branching. R22-R25 express the alkyl group or alicyclic hydrocarbon radical of 
the straight chain of 1 -4 carbon numbers, or branching independently respectively, however at least one of 
R22-R25 expresses an alicyclic hydrocarbon radical. Moreover, it may join together mutually and R23 and 
R24 may form the ring. 

[Claim 3] The positive-resist constituent according to claim 1 characterized by the acid generator of (B) 
being the compound expressed with the following general formula (I A) or (IB). 
[Formula 4] 




R1-R4, R7, Yl and Y2, and X- are the same as that of the thing in the above-mentioned formula (I) among a 
formula (IA), and Y expresses single bond or a divalent connection radical. R1-R4, R6, R7 and Yl, and X- 
are the same as that of the thing in the above-mentioned formula (I) among a formula (IB), and Y expresses 
single bond or a divalent connection radical. 

[Claim 4] Furthermore, the positive-resist constituent according to claim 1 to 3 characterized by containing 
(C) basicity compound. 
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[Claim 5] Furthermore, the positive-resist constituent according to claim 1 to 4 characterized by containing 
the (D) fluorine and/or a silicon system surface active agent. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] . 
[0001] * 

[Field of the Invention] This invention relates to the positive-resist constituent used for super-micro 
lithography processes, such as a VLSI and manufacture of a high capacity microchip, or other 
photofabrication processes. 
[0002] 

[Description of the Prior Art] in recent years, the integrated circuit is raising the degree of integration 
increasingly, and consists of the line breadth below a half micron in manufacture of semi-conductor 
substrates, such as a VLSI, — processing of a detailed pattern has overly come to be needed. In order to 
fulfill the need, operating wavelength of the aligner used for photolithography is short-wave-ized 
increasingly, and by the time using the excimer laser light (XeCl, KrF, ArF, etc.) of short wavelength also in 
far ultraviolet rays is now examined, it will become. A chemistry multiplier system resist is one of those are 
used for the pattern formation of the lithography in this wavelength field. 

[0003] Generally a chemistry multiplier system resist can be divided roughly into three kinds, the common- 
name two-component system, a 2.5 component system, and 3 component system. The two-component 
system has combined the compound (it is henceforth called the photo-oxide generating agent) and binder 
resin which generate an acid by the photolysis. This binder resin is resin which has in intramolecular the 
radical (it is also called an acidolysis nature machine) to which an operation of an acid decomposes into and 
the solubility in the inside of the alkali developer of resin is made to increase. A 2.5 component system 
contains the low molecular weight compound which has an acidolysis nature machine further in such the 
two-component system. 3 component system contains a photo-oxide generating agent, alkali fusibility resin, 
and the above-mentioned low molecular weight compound. 

[0004] Although the above-mentioned chemistry multiplier system resist is suitable for ultraviolet rays or 
the photoresist for an far-ultraviolet-rays exposure, it is necessary to correspond to the demand 
characteristics on use further in it. Although the resin with which the alicyclic hydrocarbon part was 
introduced for the purpose of dry etching resistance grant is proposed as a photoresist constituent for the 
ArF light sources Harder [ which becomes very in canal ], a system as evil of alicyclic hydrocarbon part 
installation The development in the tetramethylammonium hydroxide (henceforth, TMAH) water solution 
conventionally used broadly as a resist developer becomes difficult, or the phenomenon of a resist 
separating from a substrate in development is seen. Although correspondence of mixing organic solvents, 
such as isopropyl alcohol, with a developer is considered corresponding to hydrophobing of such a resist 
and a temporary result is seen, it cannot necessarily be referred to as that the problem was solved that 
concern and the process of the swelling of the resist film become complicated etc. Many measures of 
compensating various canal alicyclic hydrocarbon parts with approach called amelioration of a resist by 
installation of a hydrophilic group are also made. 

[0005] The energy susceptibility resist ingredient containing the polymer obtained by carrying out the 
polymerization of the monomer which has the monomer which has alicyclic structures, such as a norbomene 
ring, in a principal chain, a maleic anhydride, and a carboxyl group to JP,10-10739,A is indicated. The 
radiation-sensitive resin constituent containing the resin which has an alicyclic frame in a principal chain, 
and a radiation-sensitive acid generator is indicated by JP,10-1 1 1569,A. Using the resin containing a polar- 
group content alicyclic functional group and an acidolysis nature machine for radiation sensitive material is 
indicated by JP,1 1-109632,A. The photoresist constituent containing the polymer which patent No. 3042618 
was made to carry out copolymerization of the acrylate derivative which has lactone structure (meta) to 
other polymerization nature compounds, and was obtained is indicated. 
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[0006] As mentioned above, as for the resin containing the acidolysis nature machine used for the 
photoresist for far-ultraviolet-rays exposure, it is common to intramolecular to contain the cyclic- 
hydrocarbon radical of aliphatic series in coincidence. For this reason, resin became hydrophobicity and the 
trouble resulting from it existed. Although above various means to improve it were examined variously, 
there are many points still inadequate about the above-mentioned technique, and an improvement is desired. 
[0007] The mixed acid generator of the sulfonium salt (carbon numbers 1-15 of an anion) of specification 
[ JP,2000-292917,A ], and a triarylsulfonium salt, To JP,2000-275845,A, the combination of the 
triphenylsulfonium salt of the perphloro alkane sulfonic acid of carbon numbers 4-8, and 2-alkyl-2- 
adamanthyl (meta) acrylate, Specific sulfonium salt (carbon numbers 1-8 of an anion), the 
triphenylsulfonium salt of the perphloro alkane sulfonic acid of carbon numbers 4-8, or the mixed acid 
generator with iodonium salt is indicated by EP 104 1442 A No. 

[0008] Moreover, since it corresponds to detailed-ization of the further pattern, it is common to use 
deformation illumination and a phase shift mask, and many halftone phase shift masks are used for zona- 
orbicularis lighting and a contact hole by Rhine and the tooth-space pattern. It is the high resolving power at 
the time of using zona-orbicularis lighting, and it was desired for defocusing latitude to be large. It says that 
fluctuation of the width of face of RhinS accompanying [ that defocusing latitude is large ] a focal gap is 
small. When a halftone phase shift mask was used, there is a problem of the side lobe which the pattern 
section dissolves by the slight transmitted light, and this solution was desired. 

[0009] Moreover, it had the problem of the sensibility fluctuation by the hole pitch dependency, the 
exposure margin, and preservation with the passage of time. Furthermore, it got worse also about the 
stability (PED) in the passage of time in irradiation equipment and besides equipment, and the problem of 
changing a pattern dimension was also produced. PED (Post Exposure Delay) stability is the paint film 
stability at the time of leaving it within irradiation equipment and out of equipment here until it performs 
overheating actuation after an exposure. 

[0010] On the other hand, the positive type photoresist constituent using the acidolysis nature resin which 
has specific lactone structure is proposed by JP,2001-109154,A. Although such constituents are high 
sensitivity and high resolving power and being excelled in the edge roughness of a pattern, combination 
with the photo-oxide generating agent currently used conventionally is inadequate in an exposure margin 
and a development defect, and the further amelioration was desired. 
[0011] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the well-known technique of the 
conventional photoresist constituent, since there was a problem in many properties especially exposure 
margin, and development defect of a resist, the further amelioration was desired. Therefore, the purpose of 
this invention is to offer the positive-resist constituent which was excellent also about the exposure margin 
and the development defect. 

[0012] 

[Means for Solving the Problem] As a result of examining wholeheartedly the component of a positive type 
chemistry multiplier system resist constituent, by using acidolysis nature resin and a specific acid generator, 
this invention person etc. knew that the purpose of this invention would be attained, and resulted in this 
invention. That is, the above-mentioned purpose is attained by the following configuration. 
[0013] (1) Positive-resist constituent characterized by containing the acid generator shown in the following 
formula (I) which generates an acid by the exposure of the resin which has an aliphatic-cyclic-hydrocarbon 
radical in the repeat unit which has the radical expressed with the (A) following general formula (V-l) - (V- 
4) either, and others, and the dissolution rate to an alkali developer increases according to an operation of an 
acid, (B) activity beam of light, or a radiation. 
[Formula 5] 
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In general formula (V-l) - (V-4), Rl b-R5b expresses the alkyl group, cycloalkyl radical, or alkenyl radical 
which may have the hydrogen atom and the substituent independently respectively. Two of Rl b-R5b may 
form a ring unitedly. 
[Formula 6] 



Among a formula (I), a hydrogen atom, an alkyl group, an alkoxy group, a nitro group, a halogen atom, an 
alkyloxy carbonyl group, or an aryl group may be expressed, at least two or more of R1-R5 may join 
together, and R1-R5 may form a ring structure. R6 and R7 express a hydrogen atom, an alkyl group, a cyano 
group, or an aryl group. The aromatic series radical containing an alkyl group, an aryl group, an aralkyl 
radical, or a hetero atom may be expressed, Yl and Y2 may join together, and Yl and Y2 may form a ring. 
Y3 expresses single bond or a divalent connection radical. X- expresses a non-nucleophilicity anion. 
However, at least one of at least one of Rl-the R5, Yl, or the Y2 joins together, a ring is formed, or at least 
one of at least one of Rl-the R5, R6, or the R7 joins together, and a ring is formed. In addition, it may join 
together through a connection radical and you may have two or more structures of a formula (I) in the 
location of either either R1-R7 Yl or Y2. 

A positive-resist constituent given in the above (1) characterized by containing at least one sort chosen from 
the group of a repeat unit which has the substructure in which the resin of (2) and (A) contains the alicyclic 
hydrocarbon shown by the following general formula (pi) - the general formula (pVI). 
[Formula 7] 
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Rl 1 expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl 
radical, or sec-butyl among a formula, and Z expresses an atomic group required to form an alicyclic 
hydrocarbon radical with a carbon atom. R12-R16 express the alkyl group or alicyclic hydrocarbon radical 
of the straight chain of 1-4 carbon numbers, or branching independently respectively, however either at least 
one, or R15 and R16 express an alicyclic hydrocarbon radical among R12-R14. R17-R21 express the alkyl 
group or alicyclic hydrocarbon radical of the straight chain of a hydrogen atom and 1-4 carbon numbers, or 
branching independently respectively, however at least one of R17-R21 expresses an alicyclic hydrocarbon 
radical. Moreover, R19 or R21 express the alkyl group or alicyclic hydrocarbon radical of the straight chain 
of 1-4 carbon numbers, or branching. R22-R25 express the alkyl group or alicyclic hydrocarbon radical of 
the straight chain of 1-4 carbon numbers, or branching independently respectively, however at least one of 
R22-R25 expresses an alicyclic hydrocarbon radical. Moreover, it may join together mutually and R23 and 
R24 may form the ring. 

The above (1) characterized by the acid generator of (3) and (B) being the compound expressed with the 
following general formula (IA) or (IB), and a positive-resist constituent given in (2). 
[Formula 8] 




R1-R4, R7, Yl and Y2, and X- are the same as that of the thing in the above-mentioned formula (I) among a 
formula (IA), and Y expresses single bond or a divalent connection radical. R1-R4, R6, R7 and Yl, and X- 
are the same as that of the thing in the above-mentioned formula (I) among a formula (IB), and Y expresses 
single bond or a divalent connection radical. 

(4) A positive-resist constituent given in either of above-mentioned (1) - (3) characterized by furthermore 
containing (C) basicity compound. 
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(5) A positive-resist constituent given in either of above-mentioned (1) - (4) characterized by furthermore 

containing the (D) fluorine and/or a silicon system surface active agent. 

[0014] 

[Embodiment of the Invention] Hereafter, the component used for this invention is explained to a detail. 
[1] Resin which the dissolution rate to an alkali developer increases according to an operation of the (A) 
acid (it is also called "acidolysis nature resin"). 

[0015] In general formula (V-l) - (V-4), Rl b-R5b expresses the alkyl group, cycloalkyl radical, or alkenyl 
radical which may have the hydrogen atom and the substituent independently respectively. Two of Rl b- 
R5b may form a ring unitedly. 

[0016] In general formula (V-l) - (V-4), as an alkyl group in Rl b-R5b, the alkyl group of the shape of a 
straight chain and the letter of branching is mentioned, and you may have the substituent. As an alkyl group 
of the shape of a straight chain, and the letter of branching, the shape of a straight chain of 1-12 carbon 
numbers and the letter alkyl group of branching are desirable, are the shape of a straight chain of 1-10 
carbon numbers, and a letter alkyl group of branching more preferably, and are a methyl group, an ethyl 
group, a propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, t-butyl, a pentyl radical, a 
hexyl group, a heptyl radical, an octyl radical, a nonyl radical, a decyl group still more preferably 
[0017] As a cycloalkyl radical in Rl b-R5b, the thing of 3-8 carbon numbers, such as a cyclo propyl group, 
a cyclopentylic group, a cyclohexyl radical, a cycloheptyl radical, and a cyclo octyl radical, is desirable. As 
an alkenyl radical in Rl b-R5b, the thing of 2-6 carbon numbers, such as a vinyl group, a propenyl radical, a 
butenyl group, and a hexenyl radical, is desirable. Moreover, as a ring which two of Rl b-R5b combine and 
form, three to 8 membered-rings, such as a cyclopropane ring, a cyclobutane ring, a cyclopentane ring, a 
cyclohexane ring, and a cyclooctane ring, are mentioned. In addition, Rl b-R5b in general formula (V-l) - 
(V-4) may be connected with any of the carbon atom which constitutes the annular frame. 
[0018] Moreover, as a desirable substituent which the above-mentioned alkyl group, a cycloalkyl radical, 
and an alkenyl radical may have, the alkoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, 
a chlorine atom, a bromine atom, iodine atom), the acyl group of carbon numbers 2-5, the acyloxy radical of 
carbon numbers 2-5, a cyano group, a hydroxyl group, a carboxy group, the alkoxy carbonyl group of 
carbon numbers 2-5, a nitro group, etc. can be mentioned. 

[0019] As a repeat unit which has the radical expressed with general formula (V-l) - (V-4), the repeat unit 
expressed with the following general formula (AI) can be mentioned. 
[0020] 
[Formula 9] 



-(-CH 2 -y-)- 



(AI) 



T 

A* — B 2 

[0021] RbO expresses the permutation or the unsubstituted alkyl group of a hydrogen atom, a halogen atom, 
or carbon numbers 1-4 among a general formula (AI). What was previously illustrated as a desirable 
substituent which the alkyl group as Rib in said general formula (V-l) - (V-4) may have as a desirable 
substituent which the alkyl group of RbO may have is mentioned. As a halogen atom of RbO, a fluorine 
atom, a chlorine atom, a bromine atom, and iodine atom can be mentioned. RbO has a desirable hydrogen 
atom. A 1 expresses single bond, a ether group, an ester group, a carbonyl group, an alkylene group, or the 
divalent radical that combined these. B-2 expresses the radical shown by either the general formula (V-l) - 
(V-4) inside. In A 1 , the thing of the following type is mentioned as a this ************ bivalent radical, for 
example. 
[0022] 

[Formula 10] 
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[0023] In the above-mentioned formula, Rab and Rbb express a hydrogen atom, an alkyl group, a 
permutation alkyl group, a halogen atom, a hydroxyl group, and an alkoxy group, and even if both are the 
same, they may differ. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a 
propyl group, an isopropyl group, and bjutyl, are chosen from a methyl group, an ethyl group, a propyl 
group, and an isopropyl group desirable still more preferably. As a substituent of a permutation alkyl group, 
the alkoxy group of a hydroxyl group, a halogen atom, and carbon numbers 1-4 can be mentioned. As an 
alkoxy group, the thing of 1 -4 carbon numbers, such as a methoxy group, an ethoxy radical, a propoxy 
group, and a butoxy radical, can be mentioned. As a halogen atom, a chlorine atom, a bromine atom, a 
fluorine atom, iodine atom, etc. can be mentioned, rl — the integer of 1-10 — the integer of 1-4 is expressed 
preferably, m - the integer of 1 -3 - 1 or 2 is expressed preferably. 

[0024] Although the example of the repeat unit expressed with a general formula (AI) below is given, the 

contents of this invention are not limited to these. 

[0025] 

[Formula 1 1 ] 
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[Formula 12] 
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[Formula 13] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2002-351079,A [DETAILED DESCRIPTION] 



CH 3 CH 3 

-fCHj-C^-)- ~(-CH 2 -C^- 

o- C -°\ //° o^ C "°\ ? 

/C-C ° / C_C N 

H3C iH 3 ° 

(lb-17) 3 °~^ Q ( |b - ,8 > 

CH 3 CH 3 

-(CHa-C^-)- ~{CH 2 -C^)- 

° (CH 2 ) 2 -C V ° (CH 2 ) 2 -C S 




CI b-19) °" N b (lb-20) 

CH 3 CH 3 
-(CH 2 -C^- -(CH 2 -C-f- 

° (CH 2 ) 2 -C N ° (CH 2 ) 2 -C V 

O 

H 3 C 




(lb-21) °" v o (lb-22) 



CH 3 
-(CH 2 -C^- 



° (CH 2 ) 2 -O s ^° 
C (CH 2 ) 2 — C >. 

o' ° 



(lb-23) o- 

O 




[0028] 

[Formula 14] 
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[0032] The repeat unit which has the radical expressed with the above-mentioned general formula (V-l) - 
(V-4) either as (A) acidolysis nature resin of this invention, And if it is resin which otherwise has an 
aliphatic-cyclic-hydrocarbon radical and the dissolution rate to an alkali developer increases according to an 
operation of an acid Although any are sufficient, it is desirable that it is resin containing at least one sort 
chosen from the group of a repeat unit which has a substructure containing the alicyclic hydrocarbon shown 
by the above-mentioned general formula (pi) - the general formula (pVI). 

[0033] In general formula (pi) - (pVI), the straight chain which has 1-4 carbon atoms which may be a 
permutation or unsubstituted any as an alkyl group in R12-R25, or the alkyl group of branching is 
expressed. As the alkyl group, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, 
an isobutyl radical, sec-butyl, t-butyl, etc. are mentioned, for example. Moreover, as further substituent of 
the above-mentioned alkyl group, the alkoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, 
a chlorine atom, a bromine atom, iodine atom), an acyl group, an acyloxy radical, a cyano group, a hydroxyl 
group, a carboxy group, an alkoxy carbonyl group, a nitro group, etc. can be mentioned. 
[0034] As an alicyclic hydrocarbon radical which the alicyclic hydrocarbon radical, or Z and the carbon 
atom in Rl 1-R25 form, a monocycle type or a polycyclic type is sufficient. Specifically, the radical which 
has with a carbon numbers of five or more mono-cyclo, bicyclo one, tricyclo one, tetracyclo structure, etc. 
can be mentioned. The carbon number has 6-30 desirable pieces, and especially its 7-25 carbon numbers are 
desirable. These alicyclic hydrocarbon radicals may have the substituent. Below, the example of structure of 
an alicyclic part is shown among alicyclic hydrocarbon radicals. 
[0035] 

[Formula 18] 
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[0037] 

[Formula 20] 

o o O O 

(47) (48) (49) (50) 



[0038] In this invention, an adamanthyl radical, a NORUADA man chill radical, decalin residue, a tricyclo 
deca nil radical, a tetracyclo dodecanyl radical, a norbornyl radical, a cedrol radical, a cyclohexyl radical, a 
cycloheptyl radical, a cyclo octyl radical, a cyclo deca nil radical, and a cyclo dodecanyl radical can be 
mentioned as what has the above-mentioned desirable alicyclic part. They are an adamanthyl radical, decalin 
residue, a norbornyl radical, a cedrol radical, a cyclohexyl radical, a cycloheptyl radical, a cyclo octyl 
radical, a cyclo deca nil radical, and a cyclo dodecanyl radical more preferably. 

[0039] As a substituent of these alicyclic hydrocarbon radicals, an alkyl group, a permutation alkyl group, a 
halogen atom, a hydroxyl group, an alkoxy group, a carboxyl group, and an alkoxy carbonyl group are 
mentioned. The substituent chosen from the group which low-grade alkyl groups, such as a methyl group, an 
ethyl group, a propyl group, an isopropyl group, and butyl, become from a methyl group, an ethyl group, a 
propyl group, and an isopropyl group desirable still more preferably as an alkyl group is expressed. As a 
substituent of a permutation alkyl* group, a hydroxyl group, a halogen atom, and an alkoxy group can be 
mentioned. As the above-mentioned alkoxy group, the thing of 1-4 carbon numbers, such as a methoxy 
group, an ethoxy radical, a propoxy group, and a butoxy radical, can be mentioned. 
[0040] The structure shown by general formula (pi) in the above-mentioned resin - (pVI) is applicable to 
protection of an alkali fusibility radical. As an alkali fusibility radical, well-known various radicals are 
mentioned in this technical field. A carboxylic-acid radical, a sulfonic group, a phenolic group, a thiol 
group, etc. are mentioned, and, specifically, they are a carboxylic-acid radical and a sulfonic group 
preferably. The radical preferably expressed with following general formula (pVII) - (pXI) as an alkali 
fusibility radical protected with the structure shown by general formula (pi) in the above-mentioned resin - 
(pVI) is mentioned. 
[0041] 

[Formula 21] 
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[0042] Here, Rl 1-R25, and Z are the same as said definition respectively. In the above-mentioned resin, the 
repeat unit shown by the following general formula (pA) is desirable as a repeat unit which has the alkali 
fusibility radical protected with the structure shown by general formula (pi) - (pVI). 
[0043] 

[Formula 22] 
R 

AsfY <pa> 

A-C-O-Ra 
O 

[0044] Here, R expresses the permutation which has a hydrogen atom, a halogen atom, or 1-4 carbon atoms, 
an unsubstituted straight chain, or the alkyl group of branching, two or more R — each — even if the same, 
you may differ. A expresses the combination of independent [ which is chosen from the group which 
consists of single bond, an alkylene group, a permutation alkylene group, a ether group, a thioether radical, a 
carbonyl group, an ester group, an amide group, a sulfonamide radical, a urethane group, or an urea 
radical ], or two radicals or more. Ra expresses the radical of either above-mentioned formula (pi) - (pVI). 
[0045] The example of the monomer which is equivalent to the repeat unit shown by the general formula 
(pA) hereafter is shown. 
[0046] 

[Formula 23] 
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[Formula 26] 
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jTormula 28] 
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[0052] The acidolysis nature resin of this invention can contain the repeat unit which has the lactone 

structure further expressed with the following general formula (IV). 

[0053] 

[Formula 29] 
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[0054] Rla expresses a hydrogen atom or a methyl group among a general formula (IV). Wl expresses the 
combination of independent [ which is chosen from the group which consists of single bond, an alkylene 
group, a ether group, a thioether radical, a carbonyl group, and an ester group ], or two radicals or more. 
Ral, Rbl, Rcl, Rdl, and Rel express a hydrogen atom or the alkyl group of carbon numbers 1-4 
independently respectively, m and n express the integer of 0-3 independently respectively, and m+n is six or 
less [ 2 or more ]. 

[0055] As an alkyl group of the carbon numbers 1-4 of Ral -Rel, a methyl group, an ethyl group, a propyl 
group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, t-butyl, etc. can be mentioned. 
[0056] In a general formula (IV), the radical expressed with the following type can be mentioned as an 
alkylene group of W 1 . 

- Rf and Rg express a hydrogen atom, an alkyl group, a permutation alkyl group, a halogen atom, a hydroxyl 
group, and an alkoxy group among the [C (Rf) and (Rg)] rl -above-mentioned type, and even if both are the 
same, they may differ. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a 
propyl group, an isopropyl group, and butyl, are chosen from a methyl group, an ethyl group, a propyl 
group, and an isopropyl group desirable still more preferably. As a substituent of a permutation alkyl group, 
a hydroxyl group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, the thing of 
the carbon numbers 1-4, such as a methoxy group, an ethoxy radical, a propoxy group, and a butoxy radical, 
can be mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. 
can be mentioned, rl is the integer of 1-10. 

[0057] As further substituent in the above-mentioned alkyl group, a carboxyl group, an acyloxy radical, a 
cyano group, an alkyl group, a permutation alkyl group, a halogen atom, a hydroxyl group, an alkoxy group, 
a permutation alkoxy group, an acetyl amide group, an alkoxy carbonyl group, and an acyl group are 
mentioned. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl 
group, an isopropyl group, butyl, a cyclo propyl group, cyclo butyl, and a cyclopentylic group, can be 
mentioned here. As a substituent of a permutation alkyl group, a hydroxyl group, a halogen atom, and an 
alkoxy group can be mentioned. An alkoxy group etc. can be mentioned as a substituent of a permutation 
alkoxy group. As an alkoxy group, the thing of the carbon numbers 1-4, such as a methoxy group, an ethoxy 
radical, a propoxy group, and a butoxy radical, can be mentioned. An acetoxy radical etc. is mentioned as an 
acyloxy radical. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can 
be mentioned. 

[0058] Although the example of the monomer which is equivalent to the repeat structural unit shown by the 

general formula (IV) hereafter is shown, it is not limited to these. 

[0059] 

[Formula 30] 
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[0062] In the example of the above-mentioned general formula (IV), - (IV-36) is desirable from the point 

that an exposure margin becomes fitness more (IV- 17). Furthermore, what has acrylate structure from the 

point that edge roughness becomes good, as structure of a general formula (IV) is desirable. 

[0063] Moreover, the acidolysis nature resin of this invention can contain the repeat unit further expressed 

with the following general formula (VI). 

[0064] 

[Formula 33] 

Rfia 

l 

— CH 2 -C — 

(VI) 

[0065] In a general formula (VI), A6 expresses the combination of independent [ which is chosen from the 
group which consists of single bond, an alkylene group, a cyclo alkylene group, a ether group, a thioether 
radical, a carbonyl group, and an ester group ], or two radicals or more. R6a expresses a hydrogen atom, the 
alkyl group of carbon numbers 1 -4, a cyano group, or a halogen atom. 

[0066] In a general formula (VI), the radical expressed with the following type can be mentioned as an 
alkylene group of A6. 

- Rnf and Rng express a hydrogen atom, an alkyl group, a permutation alkyl group, a halogen atom, a 
hydroxyl group, and an alkoxy group among the [C(Rnf)] (Rng) r-above-mentioned type, and even if both 
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are the same, they may differ. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl 
group, a propyl group, an isopropyl group, and butyl, are chosen from a methyl group, an ethyl group, a 
propyl group, and an isopropyl group desirable still more preferably. As a substituent of a permutation alkyl 
group, a hydroxyl group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, the 
thing of the carbon numbers 1-4, such as a methoxy group, an ethoxy radical, a propoxy group, and a butoxy 
radical, can be mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine 
atom, etc. can be mentioned, r is the integer of 1-10. In a general formula (VI), as a cyclo alkyl ene group of 
A6, ten things are mentioned from a carbon number 3, and a cyclo pentene radical, a cyclo hexylene radical, 
a cyclo octylene radical, etc. can be mentioned. 

[0067] The owner pons type alicyclic ring containing Z6 may have the substituent. As a substituent, a 
halogen atom, an alkoxy group (preferably carbon numbers 1 -4), an alkoxy carbonyl group (preferably 
carbon numbers 1-5), an acyl group (for example, a formyl group, benzoyl), an acyloxy radical (for 
example, propyl carbonyloxy group, a benzoyloxy radical), an alkyl group (preferably carbon numbers 1-4), 
a carboxyl group, a hydroxyl group, and an alkyl sulfonyl sulfamoyl group (-CONHS02CH3 grade) are 
mentioned, for example. In addition, the alkyl group as a substituent may be further permuted by the 
hydroxyl group, the halogen atom, the alkoxy group (preferably carbon numbers 1-4), etc. 
[0068] In a general formula (VI), the oxygen atom of the ester group combined with A6 may be combined in 
which location of the carbon atom which constitutes the owner pons type alicyclic ring structure containing 
Z6. 

[0069] Although the example of the repeat unit expressed with a general formula (VI) below is given, it is 

not limited to these. 

[0070] 

[Formula 34] 
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[0072] Furthermore, the repeat unit which has the radical expressed with the following general formula 

(VII) may be contained. 

[0073] 

[Formula 36] 




(VII) 



R3c 



[0074] R2 c-R4c expresses a hydrogen atom or a hydroxyl group independently respectively among a 
general formula (VII). However, at least one of R2 c-R4c expresses a hydroxyl group. 
[0075] The radicals expressed with a general formula (VII) are a dihydroxy object and a mono-hydroxy 
object preferably, and are dihydroxy objects more preferably. 

[0076] As a repeat unit which has the radical expressed with a general formula (VII), the repeat unit 

expressed with the following general formula (All) can be mentioned. 

[0077] 

[Formula 37] 
Fie 



(All) 




[0078] Rlc expresses a hydrogen atom or a methyl group among a general formula (All). R2 c-R4c 
expresses a hydrogen atom or a hydroxyl group independently respectively. However, at least one of R2 c- 
R4c expresses a hydroxyl group. 

[0079] Although the example of a repeat, unit of having the structure expressed with a general formula (All) 

below is given, it is not limited to these. 

[0080] 

[Formula 38] 
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[0081] (A) In addition to the above-mentioned repeat structural unit, further, the acidolysis nature resin 
which is a component can contain various repeat structural units in order to adjust dry etching resistance, 
standard developer fitness and substrate adhesion, a resist profile, the resolution that is the general required 
property of a resist, thermal resistance, sensibility, etc. 

[0082] Although the repeat structural unit equivalent to the following monomer can be mentioned as such a 
repeat structural unit, it is not limited to these. Thereby, fine tuning of the adhesion to the substrate of the 
engine performance required of acidolysis nature resin, the solubility over (1) spreading solvent, (2) film- 
production nature (glass transition point), (3) alkali development property, (4) ****** (relative-degree-of- 
intimacy aquosity, alkali fusibility radical selection), and (5) unexposed parts, (6) dry-etching resistance, etc. 
is attained especially. The compound which has one addition polymerization nature unsaturated bond chosen 
from for example, acrylic ester, methacrylic ester, acrylamides, methacrylamide, an allyl compound, vinyl 
ether, and vinyl ester as such a monomer can be mentioned. 

[0083] Specifically, the following monomers can be mentioned. Acrylic ester (the carbon number of an 
alkyl group is alkyl acrylate of 1-10 preferably) : A methyl acrylate, An ethyl acrylate, acrylic-acid propyl, 
acrylic-acid amyl, acrylic-acid cyclohexyl, Acrylic-acid ethylhexyl, acrylic-acid octyl, acrylic-acid-t-octyl, 
Chlorethyl acrylate, 2 -hydroxy ethyl acrylate 2, 2-dimethyl hydroxypropyl acrylate, 5-hydroxy pentyl 
acrylate, trimethylol propane monoacrylate, pentaerythritol monoacrylate, benzyl acrylate, methoxybenzyl 
acrylate, furfiiryl acrylate, tetrahydrofurfuryl acrylate, etc. 

[0084] Methacrylic ester (the carbon number of an alkyl group is alkylmetaacrylate of 1-10 preferably) : 
Methyl methacrylate, Ethyl methacrylate, propyl methacrylate, isopropyl methacrylate, Amyl methacrylate, 
hexyl methacrylate, cyclohexyl methacrylate, Benzyl methacrylate, KURORU benzyl methacrylate, octyl 
methacrylate, 2-hydroxy ethyl methacrylate, 4-hydroxy butyl methacrylate, 5-hydroxy pentyl methacrylate, 
2, and 2-dimethyl-3-hydroxypropyl methacrylate, Trimethylol propane mono-methacrylate, pentaerythritol 
mono-methacrylate, fUrfuryl methacrylate, tetrahydrofurfiiryl methacrylate, etc. ' 

[0085] Acrylamides: Acrylamide, N-alkyl acrylamide (carbon numbers 1-10 as an alkyl group) for example, 
there are a methyl group, an ethyl group, a propyl group, butyl, t-butyl, a heptyl radical, an octyl radical, a 
cyclohexyl radical, a hydroxyethyl radical, etc. N and N-dialkyl acrylamide (carbon numbers 1-10 as an 
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alkyl group) For example, N-hydroxyethyl-N-methylacrylamide, N-2-acetamidoethyl-N-acetyl acrylamide, 
etc. with a methyl group, an ethyl group, butyl, an isobutyl radical, an ethylhexyl radical, a cyclohexyl 
radical, etc. 

[0086] Methacrylamide: Methacrylamide, N-alkyl methacrylamide (as alkyl group, there are thing of carbon 
numbers 1-10, for example, methyl group, ethyl group, t-butyl, ethylhexyl radical, hydroxyethyl radical, 
cyclohexyl radical, etc.), N, and N-dialkyl methacrylamide (there are an ethyl group, a propyl group, butyl, 
etc. as an alkyl group), N-hydroxyethyl-N -methyl methacrylamide, etc. 

[0087] Allyl compound: Allyl ester, allyloxy ethanol (for example, an acetic- acid allyl compound, allyl 
caproate, a caprylic-acid allyl compound, a lauric-acid allyl compound, a palmitic-acid allyl compound, a 
stearin acid allyl compound, allyl benzoate, an acetoacetic-acid allyl compound, a lactic-acid allyl 
compound, etc.), etc. 

[0088] vinyl ether: — alkyl vinyl ether (for example, hexyl vinyl ether « ) Octyl vinyl ether, DESHIRU vinyl 
ether, ethylhexyl vinyl ether, Methoxy ethyl vinyl ether, ethoxyethyl vinyl ether, KURORU ethyl vinyl 
ether, The 1 -methyl -2, 2-dimethyl propyl vinyl ether, 2-ethyl butyl vinyl ether, Hydroxyethyl vinyl ether, 
diethylene-glycol vinyl ether, dimethylaminoethyl vinyl ether, diethylamino ethyl vinyl ether, butylamino 
ethyl vinyl ether, benzyl vinyl ether, tetrahydrofiurfuryl vinyl ether, etc. 

[0089] Vinyl ester: Vinyl butyrate, vinyl iso butyrate, vinyl trimethyl acetate, vinyl diethyl acetate, vinyl 
BARETO, vinyl caproate, vinyl KURORU acetate, vinyl dichloro acetate, vinyl methoxy acetate, vinyl 
butoxy acetate, vinyl acetoacetate, vinyl lactate, vinyl-beta-phenyl butyrate, vinyl cyclohexyl carboxylate, 
etc. 

[0090] Itaconic-acid dialkyls: Dimethyl itaconate, itaconic-acid diethyl, dibutyl itaconate, etc. The dialkyl 
ester or monoalkyl ester of boletic acid; dibutyl fumarate etc. 

[0091] In addition, a crotonic acid, an itaconic acid, a maleic anhydride, maleimide, acrylonitrile, a 
methacrylonitrile, MAREIRO nitril, etc. 

[0092] In addition, copolymerization may be carried out as long as it is the unsaturated compound of the 
monomer equivalent to the above-mentioned various repeat structural units, and copolymerizable addition 
polymerization nature. 

[0093] In acidolysis nature resin, further, the content mole ratio of each repeat structural unit is suitably set 
up, in order to adjust the dry etching resistance of a resist, standard developer fitness and substrate adhesion, 
a resist profile, the resolution that is the general requirement of a resist, thermal resistance, sensibility, etc. 
[0094] the content of the repeat unit which has the radical expressed with a general formula (V-l) - (V-4) 
either among acidolysis nature resin — all 2-50-mol % in a repeat structural unit — desirable ~ more ~ 
desirable - 5-40-mol % — it is 10-30-mol % still more preferably, the content of the repeat unit which has a 
substructure containing the alicyclic hydrocarbon expressed with general formula (pi) - (pVI) among 
acidolysis nature resin — all 30-70-mol % in a repeat structural unit - desirable - more « desirable — 35-65- 
mol % - it is 40-60-mol % still more pseferably. 

[0095] moreover, the account of a top, although the content in the resin of the repeat structural unit based on 
the monomer of the further copolymerization component can also be suitably set up according to the engine 
performance of a desired resist Less than [ 99 mol % ] is desirable to the total number of mols which the 
repeat structural unit which has a substructure containing the alicyclic hydrocarbon expressed with the 
repeat unit and above-mentioned general formula (pi) which generally have the radical expressed with the 
above-mentioned general formula (V-l) - (V-4) either - (pVI) totaled. It is less than [ 80 mol % ] preferably 
[ it is more desirable and ] to a 90 mol % less or equal and a pan. 

[0096] The acidolysis nature resin used for this invention is compoundable according to a conventional 
method (for example, radical polymerization). For example, as the general composition approach, are a 
package or a monomer kind is taught to a reaction container in the middle of a reaction. The need is 
accepted in this. A reaction solvent, for example, a tetrahydrofuran, 1,4-dioxane, Ether, such as diisopropyl 
ether, and the ketones like a methyl ethyl ketone and methyl isobutyl ketone After making it dissolve in an 
ester solvent like ethyl acetate, and the solvent which dissolves the constituent of this invention like the 
further below-mentioned propylene-glycol-monomethyl-ether acetate and considering as homogeneity, A 
polymerization is made to start using the radical initiators (an azo system initiator, peroxide, etc.) of heating 
and marketing if needed under inert gas ambient atmospheres, such as nitrogen and an argon. An initiator is 
added by an addition or division by request, after reaction termination, it supplies to a solvent and desired 
polymers are collected by approaches, such as fine particles or solid recovery. The concentration of a 
reaction is 20 % of the weight or more, and is 40 % of the weight or more still more preferably 30% of the 
weight or more preferably. Reaction terpperature is 10 degrees C - 150 degrees C, and is 50-100 degrees C 
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still more preferably 30 degrees C - 120 degrees C preferably. 

[0097] The weight average molecular weight of the resin concerning this invention is 1 ,000-200,000 
preferably as a polystyrene reduced property by the GPC method. Since development nature will deteriorate 
or viscosity will become very high if weight average molecular weight exceeds 200,000 not much 
preferably, since degradation of thermal resistance or dry etching resistance is seen less than by 1,000, the 
result which is not not much desirable — film production nature deteriorates — is produced. 
[0098] In the positive-resist constituent of this invention, among [ all ] resist solid content, the loadings in 
the whole constituent of all the resin concerning this invention have 40 - 99.99 desirable % of the weight, 
and are 50 - 99.97 % of the weight more preferably. 

[0099] [2] Compound which generates an acid by the exposure of (B) activity beam of light or a radiation 
(henceforth the (B) component or an acid generator) 

The acid generator used for this invention is a compound shown in the above-mentioned formula (I) which 
generates an acid by the exposure of an activity beam of light or a radiation, and its compound shown by the 
formula (IA) or the formula (IB) is more desirable. Among a formula (I), a hydrogen atom, an alkyl group, 
an alkoxy group, a nitro group, a halogen atom, an alkyloxy carbonyl group, or an aryl group may be 
expressed, at least two or more of R1-R5 may join together, and R1-R5 may form a ring structure. R6 and 
R7 express a hydrogen atom, an alkyl group, a cyano group, or an aryl group. Y3 which Yl and Y2 may 
express the aromatic series radical containing an alkyl group, an aryl group, an aralkyl radical, or a hetero 
atom, and Yl and Y2 may join together, and may form a ring expresses single bond or a divalent connection 
radical. X- expresses a non-nucleophilicity anion. However, at least one of at least one of Rl to the R5, Yl, 
or the Y2 joins together, a ring is formed, or at least one of at least one of Rl to the R5, R6, or the R7 joins 
together, and a ring is formed. In addition, it may join together through a connection radical and you may 
have two or more structures of a formula (I) in the location of either either of Rl to R7, Yl or Y2. 
[0100] The alkyl group of R1-R7 is an alkyl group which is not permuted [ a permutation or ], is an alkyl 
group of carbon numbers 1-5 preferably, and can mention a methyl group, an ethyl group, a propyl group, n- 
butyl, sec-butyl, t-butyl, etc. as a non-permuted alkyl group, for example. The alkoxy group in the alkoxy 
group and alkyloxy carbonyl group of R1-R5 is an alkoxy group which is not permuted [ a permutation or ], 
is an alkoxy group of carbon numbers 1-5 preferably, and can mention a methoxy group, an ethoxy radical, 
a propoxy group, a butoxy radical, etc. as a non-permuted alkoxy group, for example. The aryl group of Rl- 
R7, and Yl and Y2 is an aryl group which is not permuted [ a permutation or ], is an aryl group of carbon 
numbers 6-14 preferably, and can mention a phenyl group, a tolyl group, a naphthyl group, etc. as a non- 
permuted aryl group, for example. As a halogen atom of R1-R5, a fluorine atom, a chlorine atom, a bromine 
atom, iodine atom, etc. can be mentioned, for example. 

[0101] The alkyl group of Yl and Y2 is an alkyl group which is not permuted [ a permutation or ], and is an 
alkyl group of carbon numbers 1-30 preferably. As a non-permuted alkyl group, annular alkyl groups, such 
as the alkyl group of the shape of a straight chain, such as a methyl group, an ethyl group, a propyl group, n- 
butyl, sec-butyl, and t-butyl, and the letter of branching and a cyclo propyl group, a cyclopentylic group, a 
cyclohexyl radical, an adamanthyl radical, a norbornyl group, and a BORONIRU radical, can be mentioned, 
for example. 

[0102] The aralkyl radical of Yl and Y2 is an aralkyl radical which is not permuted [ a permutation or ], is 
an aralkyl radical of carbon numbers 7-12 preferably, and can mention benzyl, a phenethyl radical, a cumyl 
radical, etc. as a non-permuted aralkyl radical, for example. 

[0103] The aromatic series radical containing a hetero atom expresses the radical which has a hetero atom, 
for example, a nitrogen atom, an oxygen atom, a sulfur atom, etc. on aromatic series radicals, such as an aryl 
group of carbon numbers 4-14. As an aromatic series radical containing the hetero atom of Yl and Y2, it is 
an aromatic series radical containing the hetero atom which is not permuted [ a permutation or ], and 
heterocycle type aromatic hydrocarbon radicals, such as a furan, a thiophene, a pyrrole, a pyridine, and 
Indore, are mentioned as a non-permuted thing, for example. 

[0104] It may join together and Yl and Y2 may form a ring with S+ in a formula (I), in this case - as the 
radical which Yl and Y2 combine and form - the alkylene group of carbon numbers 4-10 - desirable ~ a 
butylene radical, a pentene radical, and a hexylene radical - a butylene radical and a pentene radical can be 
mentioned especially preferably. Moreover, it may combine with Yl and Y2, and the hetero atom may be 
included in the ring formed with S+ in a formula (I). 

[0105] Each of the above-mentioned alkyl group, an alkoxy group, an alkoxy carbonyl group, an aryl group, 
and an aralkyl radical may be permuted by a nitro group, a halogen atom, a carboxyl group, the hydroxyl 
group, the amino group, the cyano group, the alkoxy group (preferably carbon numbers 1-5), etc. 
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Furthermore, about the aryl group and the aralkyl radical, you may permute by the alkyl group (preferably 
carbon numbers 1-5). Moreover, as a substituent of an alkyl group, a halogen atom is desirable. 
[0106] Y3 expresses single bond or a divalent connection radical, and the alkylene group which may be 
permuted, an alkenylene group, -O-, -S-, -CO-, -CONR- (R is hydrogen, an alkyl group, and an acyl group.), 
and its connection radical that may also contain two or more among these are desirable as a divalent 
connection radical. 

[0107] As a non-nucleophilicity anion of X-, a sulfonic-acid anion, a carboxylic-acid anion, etc. can be 
mentioned, for example. The capacity to cause a nucleophilic reaction is a remarkable low anion, and a non- 
nucleophilicity anion is an anion which can control the decomposition with the passage of time by the 
intramolecular nucleophilic reaction. Thereby, the stability of a resist with the passage of time improves. As 
a sulfonic-acid anion, an alkyl sulfonic-acid anion, an aryl sulfonic-acid anion, a camphor sulfonic-acid 
anion, etc. are mentioned, for example. As a carboxylic-acid anion, an alkyl carboxylic-acid anion, an aryl 
carboxylic-acid anion, an aralkyl carboxylic-acid anion, etc. are mentioned, for example. 
[0108] As an alkyl group in an alkyl sulfonic-acid anion Preferably The alkyl group of carbon numbers 1- 
30, for example, a methyl group, an ethyl group, A propyl group, an isopropyl group, n-butyl, an isobutyl 
radical, sec-butyl, A pentyl radical, a neopentyl radical, a hexyl group, a heptyl radical, an octyl radical, A 
nonyl radical, a decyl group, an undecyl radical, the dodecyl, a tridecyl radical, a tetradecyl radical, A 
pentadecyl group, a hexadecyl radical, a heptadecyl radical, an octadecyl radical, a nona decyl group, a ray 
KOSHIRU radical, a cyclo propyl group, a cyclopentylic group, a cyclohexyl radical, an adamanthyl radical, 
a norbornyl group, a BORONIRU radical, etc. can be mentioned. As an aryl group in an aryl sulfonic-acid 
anion, the aryl group of carbon numbers* 6-14, for example, a phenyl group, a tolyl group, a naphthyl group, 
etc. can be mentioned preferably. 

[0109] The alkyl group and aryl group in the above-mentioned alkyl sulfonic-acid anion and an aryl 
sulfonic-acid anion may have the substituent. As a substituent, a halogen atom, an alkyl group, an alkoxy 
group, an alkylthio group, etc. can be mentioned, for example. 

[01 10] As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned, for example. As an alkyl group, the alkyl group of carbon numbers 1-15, for example, a methyl 
group, an ethyl group, a propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, a pentyl 
radical, a neopentyl radical, a hexyl group, a heptyl radical, an octyl radical, a nonyl radical, a decyl group, 
an undecyl radical, the dodecyl, a tridecyl radical, a tetradecyl radical, a pentadecyl group, a hexadecyl 
radical, a heptadecyl radical, an octadecyl radical, a nona decyl group, a ray KOSHIRU radical, etc. can be 
mentioned preferably, for example As an alkoxy group, the alkoxy group of carbon numbers 1-5, for 
example, a methoxy group, an ethoxy radical, a propoxy group, a butoxy radical, etc. can be mentioned 
preferably, for example. As an alkylthio group, preferably, for example The alkylthio group of carbon 
numbers 1-15, For example, a methylthio radical, an ethyl thio radical, a propyl thio radical, an isopropyl 
thio radical, n-butyl thio radical, an isobutyl thio radical, a sec-butyl thio radical, a pentyl thio radical, A 
neopentyl thio radical, a hexyl thio radical, a heptyl thio radical, an octylthio radical, A nonyl thio radical, a 
DESHIRUCHIO radical, an undecyl thio radical, a dodecyl thio radical, a tridecyl thio radical, a 
tetradecylthio radical, a pentadecyl thio radical, a hexadecyl thio radical, a heptadecyl thio radical, an 
octadecyl thio radical, a NONADE sill thio radical, an EIKO sill thio radical, etc. can be mentioned. In 
addition, the alkyl group, the alkoxy group, and the alkylthio group may be fiirther permuted by the halogen 
atom (preferably fluorine atom). 

[0111] The thing same as an alkyl group in an alkyl carboxylic-acid anion as the alkyl group in an alkyl 
sulfonic-acid anion can be mentioned. The thing same as an aryl group in an aryl carboxylic-acid anion as 
the aryl group in an aryl sulfonic-acid anion can be mentioned. As an aralkyl radical in an aralkyl 
carboxylic-acid anion, the aralkyl radical of carbon numbers 6-12, for example, benzyl, a phenethyl radical, 
a naphthyl methyl group, a naphthyl ethyl group, a naphthyl methyl group, etc. can be mentioned preferably. 

[0112] The alkyl group in the above-mentioned alkyl carboxylic-acid anion, an aryl carboxylic-acid anion, 
and an aralkyl carboxylic-acid anion, the aryl group, and the aralkyl radical may have the substituent, and 
can mention the same halogen atom, an alkyl group, an alkoxy group, an alkylthio group, etc. also in an aryl 
sulfonic-acid anion as a substituent, for example. 

[01 13] As other non-nucleophilicity anions, fluorination phosphorus, fluorination boron, fluorination 
antimony, etc. can be mentioned, for example. 

[01 14] In addition, in the formula (I) of this invention, at least one of at least one of Rl to the R5, Yl, or the 
Y2 joins together, a ring is formed, or at least one of at least one of Rl to the R5, R6, or the R7 joins 
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together, and the ring is formed. By forming a ring, a spacial configuration is fixed and photolysis ability of 
the compound shown in a formula (I) improves. Moreover, it may join together through a Connection radical 
and you may have two or more structures of a formula (I) in the location of either either of Rl to R7, Yl or 



[01 15] Moreover, as for the compound of the formula (I) of this invention, it is desirable that they are the 
above-mentioned general formula (IA) or (IB). R1-R4, R7, Yl and Y2, and X- are the same as that of the 
thing in a formula (I) among a formula (IA), and Y expresses single bond or a divalent connection radical. 
R1-R4, R6, R7 and Yl, and X- are the same as that of the thing in a formula (I) among a formula (IB), and 
Y expresses single bond or a divalent connection radical. 

[0116] Y expresses single bond or a divalent connection radical, and the alkylene group which may be 
permuted, an alkenylene group, -O, -S-, -CO-, -CONR- (R is hydrogen, an alkyl group, and an acyl group.), 
and its connection radical that may also contain two or more among these are desirable as a divalent 
connection radical. The alkylene group which contains an alkylene group or an oxygen atom as Y, and the 
alkylene group containing a sulfur atom are desirable among a formula (IA), a methylene group, ethylene, a 
propylene radical, -CH2-0-, and -CH2-S- are specifically desirable, and it is the connection radical which 
forms six membered-rings like [ it is the most desirable and ] ethylene, -CH2-0-, and -CH2-S-. By forming 
six membered-rings, a carbonyl flat surface and a C-S+ sigma bond become more close to a perpendicular, 
and photolysis effectiveness improves by the orbital interaction. 

[0117] Although the example of a compound expressed with the above-mentioned formula (I) of this 

invention below is shown, this invention is not limited to these. 

[0118] 

[Formula 39] 



Y2. 




(IA-1) 




C2F5-OC2 F 4S03- 




CF3CH FCF2SO3- 




C4F9SO3- 




(IA-7) 




[0119] 

{Formula 40] 
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oc5-o o&>a 



C4F9SO3- 
(IA-16) 



CF 3 SOy- 

(IA-17) 



C8F17SO3- 
(ia.18) 



xx£c jq&o ZXx5-o 



C4F9SO3 

(IA-19) 



Q^>syc 4 F 9 SO^- 

(IA-22) ^ — ' 
[0120] 

[Formula 41] 



CF3SO3- 

(IA-20) 



CbF 17 S03- 

(IA-21) 



(IA-23) 



CF3SO3- 



(IA-24) 



(IA-25) 



(IA-26) 




C 4 F 9 S0 3 - C 4 F 9 S0 3 - 



(IA-28) 



CF3SO3- 



.0 

Y 

1 C4F9SO3- 

(IA.29) 



C8F 17 S03- 



(1A-27) 




Cxfo 



[0121] 

[Formula 42] 

(IA-31) — \ 
(IA-34) F F 

(iA-37) 






(IA-32) 
O 



CH3COO- 



(IA-33) 



I 



0 C4F9SO3- 

(IA-30) 



,CF 3 



CF, 




(IA-38> 



CIA-38) C 0A-39) ' 



o6 s °oi oiSL; 




6' 0 



CHaCCH^COO- 

UA-41) 



CIA-43) 



OBu 




0 

-O3S 



0A-42) 



COO- 



0A-44) 



(LA- 46) 



[0122] 

[Formula 43] 
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CF. 



(IA-46) -\ (IA-47) F F (IA-4a) \^ 

\ -0,8-^ T « rvCnFjsCOO- CH,C0O- 

(IA-49) "* OA-BO) OA-SI) 



(IA-62) 




CIA-53) 



[0123] 



[Formula 44] 

0^+ C 4 F 9 SO r 
(IB-1) 


O^S+ CF3SO3- 
(IB-2) 


O^s* CeF^SOj- 

(IB-3) 


C 4 F9S03- 

(IB-4) 


"W^S* CF3SQ3- 

(IB-6) 


«^S* C 6 F 17 SO,- 

(IB-6) 


"^S+ C 4 F 9 S0 3 - 

(IB-7) 


0^ CF 3 S03- 

C4H8 

(IB-8) 


(IB-9) 


o6^ c<fbscv 

(lB-10) 


C 4 F 9 S0 3 - 

(IB-ii) 


(IB-12) 


(IB-13) ~^ ( IB -14) 


O ,CF 3 

- 05-° 3SH Q 

(IB-15) 



[0124] 

[Formula 45] 



XX3^ S -fr F *XXS CH 3 CO °- XXS n-Ci 2 H 2 5S03- 
\ F F \ \ 

(IB-16) (IB-17) (IB-18) 

(IB-19) (IB-20) (IB-21) 

O^ 0 CCX| CH 3 (CH 2>7 COO- 0^i&ccX>. 

(IB-22) ^ (IB-23) (IB _ 24) 

[0125] Among the above-mentioned acid generators, - (IA-1) (IA-30) and (IB-1) - (IB-12) are more 
desirable. 
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[0126] The compound of the above-mentioned formula (I) is independent one sort, or can be used 
combining two or more sorts. 

[0127] The compound shown in a formula (I A) can be obtained by making it react with a sulfoxide, after 
changing into the silyl enol ether the approach to which corresponding alpha-halo annular ketone and a 
sulfide compound are made to react, or a corresponding annular ketone. The compound shown in a formula 
(IB) can be obtained by making alpha- or beta-halogenation halide react to an ARURU alkyl sulfide. 
[0128] (B) The content in the positive type photosensitivity constituent of this invention of the compound of 
a component has 0.1 - 20 desirable % of the weight on the basis of the solid content of a constituent, and is 1 
- 7 % of the weight still more preferably 0.5 to 10% of the weight more preferably. 

[0129] (B) In acid generating compound this invention which can be used together other than a component, 
the compound which decomposes by the exposure of an activity beam of light or a radiation, and generates 
an acid in addition to a component (B) may be used together. 

[0130] As a photo-oxide generating agent used by this invention, the photoinitiator of optical cationic 
polymerization, a well-known light (400-200nm ultraviolet rays and far ultraviolet rays — preferably 
especially) currently used for the photoinitiator of an optical radical polymerization, the optical decolorizing 
agent of coloring matter, optical alterant, or a micro resist The compounds which generate an acid by g line, 
h line, i line, KrF excimer laser light, ArF excimer laser light, the electron ray, the X-ray, the molecular 
beam, or the ion beam, and those mixture can be used choosing them suitably. 

[0131] Moreover, the compound which is represented by onium salt, such as diazonium salt, ammonium 
salt, phosphonium salt, iodonium salt, sulfonium salt, a seleno NIUMU salt, and arsonium salt, an organic 
halogenated compound, an organic metal / organic halogenide, the photo-oxide generating agent that has o- 
nitrobenzyl mold protective group, imino sulfonate, etc. as a photo-oxide generating agent used for other 
this inventions, for example and which photodissociates and generates a sulfonic acid, a disulfon compound, 
a diazo keto sulfone, a diazo disulfon compound, etc. can be mentioned. Moreover, the radical which 
generates an acid by such light, or the compound which introduced the compound into the principal chain or 
side chain of a polymer can be used. 

[0132] Furthermore, the compound which generates an acid by the light of a publication can also be used for 
V.N.R.Pillai, Synthesis, (1), 1 (1980), A.Abad etal, Tetrahedron Lett., (47) 4555 (1971), D.H.R.Barton etal, 
J.Chem.Soc, (C), 329 (1970), U.S. Pat. No. 3,779,778, the Europe patent No. 126,712, etc. 
[0133] In the compound which decomposes by the exposure of the above-mentioned activity beam of light 
or a radiation, and generates an acid, especially other photo-oxide generating agents effectively used 
together are explained below. 

(1) S-triazine derivative expressed with the oxazole derivative or general formula (PAG2) expressed with 

the following general formula (PAG1) which the trihalomethyl group permuted. 

[0134] 

[Formula 46] 

R* 1 ' X 0' -CCOa (Y) 3 C A N A C(y)s 
(PAG1) (PAG2) 

[0135] R201 shows among a formula the aryl group which is not permuted [ a permutation or ] and an 
alkenyl radical, and R202 shows the aryl group which is not permuted [ a permutation or ], an alkenyl 
radical, an alkyl group, and -C (Y)3. Y shows a chlorine atom or a bromine atom. Although the following 
compounds can specifically be mentioned, it is not limited to these. 
[0136] <l 
[Formula 47] 
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H.CO 



(PAGl-l) 

r» 

CH-CH-C^ . 

O 

(PAM-3) 



o 

(PAG1-S) 



C-CBr, 



CO- 



CH-CH-C* ^C-CC^ 

o 

(Pitt-?) 



,N-N 
O 

(PAOL-S) 



O 

CHUM) 

N—N 
(PAfil-6) 

,N-N 

CH*CH-C % ^C-CO, 
O 



N^N 
ObC^N^CO, 
(PAG2-1) 




(PAffl-8) 




(PAB2-W 



N 

(PAQ2-3) 



CV3 N CO. 
(PAC2-4) 



OCH. 




OCH, 




(PAGS-6) 



COCH, V=^ 
N^N 



N N N~ ^ N 



(PA62-T) 



CH*CH 

CtC N CO) 
(PA82-8) 





[0137] (2) Iodonium salt expressed with the following general formula (PAG3), or sulfonium salt expressed 

with a general formula (PAG4). 

[0138] 

[Formula 48] 

Ai 2 



(PA63) 



R 205 



(PA64) 



[0139] Formulas Arl and Ar 2 show respectively the aryl group which is not permuted [ a permutation or ] 
independently here. R203, R204, and R205 show respectively the alkyl group which is not permuted [ a 
permutation or ] and an aryl group independently. 

[0140] Z- shows an opposite anion, for example, is condensation polykaryotic aromatic series sulfonic-acid 
anions, such as perfluoro alkane sulfonic-acid anions, such as BF4-, AsF6-, PF6-, SbF6-, SiF62-, C104-, and 
CF3S03-, a pentafluoro benzenesulfonic acid anion, and a naphthalene- 1 -sulfonic-acid anion, and an 
anthraquinone sulfonic acid. Although an anion, a sulfonic group content color, etc. can be mentioned, it is 
not limited to these. 

[0141] Moreover, two, and Arl and Ar2 of R203, R204, and R205 may be combined through each single 
bond or substituent. 

[0142] Although the compound shown below as an example is mentioned, it is not limited to these. 
[0143] 

[Formula 49] 
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Climbs 



(PA63-1) G»Hb 



(PAQ3-2) 



O (PA03-4) 




// (PA63-6) 



y_/ (PA03-7) Atf,® /D1 



CHa 
(PA03-8) 



C^ 8 



Q 

NH 

C6 



(PAG3-9) 



fr0O7H 15 vj/ (PAG3-10) 




a -0" ,Q ^O^ a O^^^C^ oc ^ <?A63 " u) 



SO? 



[0144] 

[Formula 50] 
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HjCOOC COOCHi \=/ ' 

Jl J (PAGS-14) 



(PAQ3-15) 




SOi0 (PAG3-16) 




CHiSOj 

CHa CH 3 

°* V 1 (PAG3-19) 

CF^SOa 0 (PAG3-20) 




e 

"\ C 4^SQ, (PA63-21) 



[0145] 

[Formula 5 1 ] 



e 1°* c (PAG3-22) 




f y f 

F 



(PAG3-23) 



I- 

=\ « (PAG3-24) 



(PAC3-25) 
u© 



[0146] 
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(o)r 8 * ft *\>"°? low *°-cC 
(0 £r (oV-^ 

(PA64-5) \ /3 

F F (PAG*-5) 

(PAG4-7) F r CF^SO? 

V /Z HO-d /-S-CH, pf 6 © 

(PAG4-9) ^ ^ 



KiC (PA64-10) 

^-^-f- 0 ^ SbF 6 e __ Q.H., 

(PAS4-11) ^ 

(PA64-12) c 4 H," 

H,cq 



HsCO (PAG4-13) 



[0147] 

[Formula 53] 
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(PAG4-14) 





(PA04-15) 

v_/rC 




(PAG4-16) 



6 

C-CH,— 8— CHa sbF B e /=v § 



O (PAB4-17) 
« 



(PAG4-18) 

(PA64-19) 

COiCH^CHjCHjCHa 



o o ~ 

(PAG4-21) ^^V^ (PAG4-22) 



C-CH2 S® (n^H, C.H, 7 SO^ 
PF a © (FAG4-24) 



(PAG4-23) 

'2 



(PAG4-Z5) 



[0148] 

[Formula 54] 
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;0149] 

Formula 55] 
PAG4-37 




[0150] 

[Formula 56] 
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Me °~4T ; y~S-Ph 2 e 03S-CF 3 (PAG4-38) 




M *0-\$- S- Ph 2 e OsS- C 4 F 9 (PAG4-39) 



S-Ph 2 e 0 3 S-CF 3 (PAG4-40) 



S-Ph 2 Q 0 3 S-C 4 F 9 (PAG4-41) 



— ^^-1-Ph 2 e 0 3 S-^^-CH 3 CPA84-42) 




— h°^0^^" Ph2 Q °3 s ^<^^ CH a (PAG4-43) 
— j-O-^^— S-Ph 2 e 03S-CF 3 (PAG4-44) 
— j-0-^3"^" Ph 2 G OaS-C 4 F 9 (PAG4-45)| 



[0151] 

[Formula 57] 

"S-Ph 2 a J>-CH 3 (PAQ4-46) 



S-Ph 2 e 03S~CF 3 (PAG4-47) 



S-Ph 2 e 03S-C 4 F g (PAG4-48) 



( _ P^^)r S e °3S-OF 3 (PA64-49) 
(— |— ^^^-S 0 O 3 S-C 4 F 9 (PAQ4-50) 



S-Ph 2 e 03S-CF 3 (PA64-51) 



— |— ^^-S-Ph 2 e 03S-C 4 F 9 (PAG*-52> * 



[0152] 

[Formula 58] 



http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



JP,2002-351079,A [DETAILED DESCRIPTION] 



Page 42 of 59 





(PAG 4-61) (PAG 4-62) 



[0153] 

[Formula 59] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/16/2006 



JP,2002-351079,A [DETAILED DESCRIPTION] 



<Jf CF 3 (CF 2 ) 



13SO3- 



(PAG 4-63) 



(PAG 4-65) 




CF 3 (CF 2 ) 3 S03- 
(PAG 4-67) 




CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-64) 



CF 3 (CF 2 ) 3 S03- Et 



CF 3 (CF 2 ) 3 S0 3 - 



(PAG 4-66) 




CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-68) 




/ 

s+ 
\ 



CF 3 (CF 2 ) 3 S03- 

(PAG 4-69) 
[0154] 

[Formula 60] 




CF 3 (CF 2 )3S03- 
(PAG 4-70) 
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o 

CF 3 S0 3 - 
(PAG 4-71) 



o 

CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-73) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-75) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-72) 



O 

CF3SO3- 
(PAG 4-74) 



CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-76) 



CF3SO3- 
(PAG 4-77) 

CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-79) 



[0155] 

[Formula 61] 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-78) 

CF3SO3- 

(PAG 4-80) 
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CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-81) 



2 CF3SO3- 
(PAG 4-83) 



a 



CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-82) 



OJUQ OJLO 



2 CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-84) 



OJUO 



2 CF 3 (CF 2 > 7 S0 3 - 
(PAG 4-85) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-86) 



aa 0 . 

CF 3 (CF 2 )3S0 3 - 
(PAG 4-87) 



^ *CH 2 CH 2 (CF 2 ) 5 CF 3 

CF 3 (CF 2 )3S03- 
(PAG 4-88) 



a 



CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-89) 



a. 



CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-90) 



n-Bu 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-91) 

[0156] 

[Formula 62] 

0^ s( 



C8F17SO3 



(PAG4-93) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-92) 



[0157] In the above, Ph expresses a phenyl group. The above-mentioned onium salt shown by the general 

formula (PAG3) and (PAG4) is well-known, for example, can be compounded by the approach of a 

publication to U.S. Pat. No. 2,807,648 and said 4,247,473 numbers, JP,53-101,331,A, etc. 

[0158] (3) The imino sulfonate derivative expressed with the disulfon derivative or general formula (PAG6) 

expressed with the following general formula (PAG5). 

[0159] 

[Formula 63] 
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O 

Ar 3 -S0 2 -S0 2 -Ar 4 R 206 — SO2— O — N^^A 

(PAG5) (PAG6) ° 

[0160] Ar3 and Ar4 show respectively the aryl group which is not permuted [ a permutation or ] 
independently among a formula. R206 shows the alkyl group which is not permuted [ a permutation or ] and 
an aryl group. A shows the alkylene group which is not permuted [ a permutation or ], an alkenylene group, 
and an arylene radical. 

[0161] Although the compound shown below as an example is mentioned, it is not limited to these. 
[0162] 



[Formula 64] 





(PAC&-9) a (PAC5-10) 

(PA65-11) HiO 

F F F F (PAG5-14) 
(PAG5-13) 




(PAG5-15) 



[0163] 

[Formula 65] 
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(PAG8-1) 



O 

■O 0cJ n -°- s ^-O" ch » 




N— O- SOa 



OCHj 



(PAG6-3) 



N-O-SQ, 



(PAG6-5) 
O 




(PAG6-7) 





(PAG6-9) 
° (PA66-11) 



(PA68-2) 

O 

O (PA66-4) 
O # \ 

° (PA«-6) 

O 




CF 3 



OCHj 




[0164] 

[Formula 66] 
.o 





N-O-SOj-CF* 

o 

(PAS6-13) 



O F F 

0 F F 

(PAC6-15) 




(PAG6-17) 




N-O-S0*— CF» 
° (PAG8-16) 



as 



N-O-SQ,— CF a 



<PA66-i8) 



O F F 

(PA66-19) 



<PA6G-20) 



[0165] 

[Formula 67] 
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P O 

[^N-O-S-^^-CHa (PAG6-21) 



N-0-S-CF3 (PAG6-22) 
O 



N-O-S— CH 2 ( I ) (PAG6-23) 
O ° O 

<° ? 

N— O-S-C4F9 (PAQ&-24) 



O 

(XC^ N - o -|~0" CH3 0>A66_25) 



N— 0~S-CF 3 (PAG6-26) 




,N-0-S-C 4 F 9 (PAG6^27) 



[0166] 

[Formula 68] 
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o 
ii 

N— O-S—CH3 
II 
O 




(PAG6-28) 



(PAG6-29) 



(PAG6-30) 



CH 3 (PAG6-31) 



(PA66-32) 



N— O-S— CH 2 
II 

O ° O 



(PAG6-33) 




N — O— S— C4F9 
II 
O 



(PAG6-34) 



[0167] (4) The diazo disulfon derivative expressed with the following general formula (PAG7). 
[0168] 

[Formula 69] 

R -f~ JL f- R 

o o 

(PAG7) 



[0169] R expresses a straight chain, branching, an annular alkyl group, or the aryl group that may be 
permuted here. Although the compound shown below as an example is mentioned, it is not limited to these. 
[0170] 

[Formula 70] 
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u »j o 

0~"l r-O (pag7 ~ i) 

o o 

ii"r^n_r (PA67_2) 




? M 



(PAG7-3) 



o 
II 


N 2 
II 


O 
II 


0 




o 


o 
II 

-s- 


N 2 
II 


o 
II 

-s- 



(PAG7-5) 



[0171] 

[Formula 71] 

O N 2 0 

CI— S-H-S— ^^-Cl (PAG7-6) 
O O 
O N 2 O 

BrHQ-S^Ls-QKBr (PAG7-7) 

o o 

< V- S-^—S— C-CH 3 (PA67-8) 
\— / II II | 

O O CH 3 

O N 2 O 

O^i^f-O" 0 ^ (pag7 - 9) 

o o 



[0172] The addition of the photo-oxide generating agent which can be these-used together is usually used in 
0.01 - 30% of the weight of the range on the basis of the solid content in a constituent, and is preferably used 
in 0.5 - 10% of the weight of the range still more preferably 0.3 to 20% of the weight. 
[0173] [3] The positive-resist constituent of other additive this inventions can be made to contain further an 
acidolysis nature lysis inhibition compound, a color, a plasticizer, a surfactant, a photosensitizer, an organic 
base nature compound, the compound that promotes the solubility over a developer if needed. 
[0174] In the positive-resist constituent of this invention, (C) fluorine system and/or a silicon system 
surfactant are contained preferably. It is desirable to contain either of the surfactants containing both a 
fluorochemical surfactant, a silicon system surfactant and a fluorine atom, and a silicon atom or two sorts or 
more in the positive-resist constituent of this invention. When the positive-resist constituent of this invention 
contains the above-mentioned acidolysis nature resin, the above-mentioned acid generator, and the above- 
mentioned surface active agent, an exposure margin and a development defect are improved further. 
[0175] As these surfactants, for example, JP,62-36663,A, JP,6 1-226746, A, JP,61-226745,A, JP,62- 
170950,A, JP,63-34540,A, JP,7-230165,A, JP,8-62834,A, JP,9-54432,A, JP,9-5988,A, a U.S. Pat. No. 
5405720 number, said 5360692 numbers, said - No. 5529881 - said - No. 5296330 - said - No. 5436098 
- said - No. 5576143 - said - a surfactant No. 529451 1 and given [ this ] in No. 5824451 can be 
mentioned, and the surfactant of the following marketing can also be used as it is. As a surfactant of 
marketing which can be used, for example, EFUTOPPU EF301 and EF303, (made in new Akita Chemicals), 
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Fluorad 430 and FC 431 (Sumitomo 3M make), the megger fucks F171, F173, F176, F189, and R08 
(Dainippon Ink make), Fluorochemical surfactants, such as Sir chlorofluocarbon S-382, SCs 101, 102, 103, 
104, 105, and 106 (Asahi Glass Co., Ltd. make), and Troysol S-366 (made in Troy Chemical), or a silicon 
system surfactant can be mentioned. Moreover, polysiloxane polymer KP-341 (Shin-Etsu Chemical Co., 
Ltd. make) can be used as a silicon system surfactant. 

[0176] The loadings of a surfactant are usually 0.01 % of the weight - 1 % of the weight preferably on the 
basis of the solid content in the constituent of this invention 0.001 % of the weight to 2% of the weight. You 
may add independently and these surfactants can also be added in some combination. 
[0177] As a surfactant which can be used besides the above Specifically The polyoxy ethylene lauryl ether, 
polyoxyethylene stearylether, Polyoxyethylene alkyl ether, such as the polyoxyethylene cetyl ether and the 
polyoxyethylene oleyl ether Polyoxyethylene alkyl aryl ether, such as the polyoxyethylene octyl phenol 
ether and the polyoxyethylene nonyl phenol ether Polyoxyethylene polyoxypropylene block copolymers 
Sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate, Sorbitan fatty acid esters, such as 
sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate Polyoxyethylene sorbitan monolaurate, 
polyoxyethylene sorbitan monopalmitate, The Nonion system surfactants, such as polyoxyethylene sorbitan 
fatty acid ester, such as polyoxyethylenesorbitan monostearate, polyoxyethylene sorbitan trioleate, and 
polyoxyethylene sorbitan tristearate, etc. can be mentioned. The loadings of other surfactants of these are 
usually below 1 weight section preferably below 2 weight sections per solid content 100 weight section in 
the constituent of this invention. 

[0178] Moreover, in the positive-resist constituent of this invention, (D) organic base nature compound is 
contained preferably. 

[0179] Desirable (D) organic base nature compound which can be used by this invention is a compound 
with basicity stronger than a phenol. A nitrogen-containing basicity compound is desirable especially. 
[0180] 

[Formula 72] 

r 

R 250 — N — R 252 - (A) 

[0181] R250, R25 1 , and R252 are the permutations or the unsubstituted aryl groups of a hydrogen atom, the 
alkyl group of carbon numbers 1-6, the amino alkyl group of carbon numbers 1-6, the hydroxyalkyl radical 
of carbon numbers 1-6, or carbon numbers 6-20 independently respectively, it may join together mutually 
and R25 1 and R252 may form a ring here. 
[0182] 

[Formula 73] 

-n-Ln- ... (B) 

=C— N=C— —(C) 
=C — N — — (D) 

R 254 R 255 
R 253 — C — N — C — R 256 "* < E > 

[0183] (R253, R254, R255, and R256 show the alkyl group of carbon numbers 1-6 independently 
respectively among a formula) 

Furthermore, a desirable compound is a nitrogen-containing basicity compound which has two or more 
nitrogen atoms of different chemical environment in a monad, and is a compound which has especially a 
compound or alkylamino radical including both ring structures containing the amino group and nitrogen 
atom which are not permuted [ a permutation or ] preferably. As a desirable example, the aminopyridine 
which is not permuted [ the guanidine which is not permuted / a permutation or / a permutation, or ], The 
amino pyrrolidine which is not permuted [ the amino alkyl pyridine which is not permuted / a permutation 
or / a permutation, or ], The pyrazole which is not permuted [ in DAZORU which is not permuted / a 
permutation or /, a permutation or ], The pyrimidine which is not permuted [ the pyrazine which is not 
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permuted / a permutation or /, a permutation, or ], The amino alkyl morpholine which is not permuted [ the 
amino morpholine which is not permuted / the piperazine which is not permuted / the pyrazoline which is 
not permuted / the imidazoline which is not permuted / the pudding which is not permuted / a permutation 
or /, a permutation, or /, a permutation, or /, a permutation, or /, a permutation, or /, a permutation, or ] is 
mentioned. Desirable substituents are the amino group, an amino alkyl group, an alkylamino radical, an 
amino aryl group, an arylamino radical, an alkyl group, an alkoxy group, an acyl group, an acyloxy radical, 
an aryl group, an aryloxy group, a nitro group, a hydroxyl group, and a cyano group. 
[0184] As a desirable example of a nitrogen-containing basicity compound, guanidine, 1, and 1 -dimethyl 
guanidine, 1, 1, 3, 3, - tetramethyl guanidine, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2- 
dimethylamino pyridine, 4-dimethylaminopyridine, 2-diethylamino pyridine, 2-(aminomethyl) pyridine, 2- 
amino-3-methylpyridine, 2-amino-4-methylpyridine, 2-amino-5-methylpyridine, 2-amino-6-methylpyridine, 
3-aminoethyl pyridine, 4-aminoethyl pyridine, 3 -amino pyrrolidine, A piperazine, N-(2-aminoethyl) 
piperazine, N-(2-aminoethyl) piperidine, 4-amino - 2, 2, 6, and 6-tetramethylpiperidine, 4-piperidino 
piperidine, A 2-imino piperidine, 1 -(2-aminoethyl) pyrrolidine, a pyrazole, 3-amino-5-methyl pyrazole, 5 - 
Amino-3 -methyl- 1-p-tolyl pyrazole, Pyrazine, 2-(aminomethyl)-5-methyl pyrazine, a pyrimidine, 2, 4- 
diamino pyrimidine, 4, 6-dihydroxy pyrimidine, 2-pyrazoline, 3 -pyrazoline, N-amino morpholine, N-(2- 
aminoethyl) morpholine, 1, a 5-diazabicyclo [4.3.0] nona-5-en, 1, a 8-diazabicyclo [5.4.0] undeca-7-en, 1 
and 4-diazabicyclo [2.2.2] octane, 2 and 4, 5-triphenyl imidazole, N-methyl morpholine, N-ethyl 
morpholine, N-hydroxyethyl morpholine, The 3rd class morpholine derivatives, such as N-benzyl 
morpholine and cyclohexyl morpholino ethyl thiourea (CHMETU), Although the hindered amine (for 
example, thing given in this official report [0005]) of a publication is mentioned to JP,1 1-52575,A, it is not 
limited to this. 

[0185] Especially a desirable example 1, a 5-diazabicyclo [4.3.0] nona-5-en, 1, a 8-diazabicyclo [5.4.0] 
undeca-7-en, 1, 4-diazabicyclo [2.2.2] octane, 4-dimethylaminopyridine, hexamethylenetetramine, 4, and 4- 
dimethyl imidazoline, Hindered amine, such as the 3rd class morpholines, such as pyrroles, pyrazoles, 
imidazole derivatives, pyridazines, pyrimidines, and CHMETU, and bis(l, 2, 2, 6, and 6-pentamethyl-4- 
piperidyl) SEBAGETO, can be mentioned. Especially, 1, 5-diazabicyclo [4.3.0] nona-5-en, 1,8- 
diazabicyclo [5.4.0] undeca-7-en, 1, and 4-diazabicyclo [2.2.2] octane, 4-dimethylaminopyridine, a 
hexamethylenetetramine, CHMETU, and bis(l, 2, 2, 6, and 6-pentamethyl-4-piperidyl) SEBAGETO are 
desirable. v 

[0186] These nitrogen-containing basicity compounds are independent, or are combined two or more sorts 
and used. The amount of the nitrogen-containing basicity compound used is usually 0.01 - 5 % of the weight 
preferably 0.001 to 10% of the weight to the solid content of all the constituents of a photopolymer 
constituent. At less than 0.001 % of the weight, the effectiveness of addition of the above-mentioned 
nitrogen-containing basicity compound is not acquired. On the other hand, when it exceeds 10 % of the 
weight, there is an inclination for the development nature of the fall of sensibility or a non-exposed area to 
get worse. 

[0187] The positive-resist constituent of this invention is melted to the solvent which dissolves each above- 
mentioned component, and is applied on a base material. As a solvent used here, ethylene dichloride, a 
cyclohexanone, Cyclopentanone, 2-heptanone, gamma-butyrolactone, a methyl ethyl ketone, Ethylene 
glycol monomethyl ether, ethylene glycol monoethyl ether, 2-methoxy ethyl acetate, ethylene glycol 
monoethyl ether acetate, Propylene glycol monomethyl ether, propylene-glycol-monomethyl-ether acetate, 
Toluene, ethyl acetate, methyl lactate, ethyl lactate, methoxy methyl propionate, ethoxy ethyl propionate, 
methyl pyruvate, pyruvic-acid ethyl, pyruvic-acid propyl, N.N-dimethylformamide, dimethyl sulfoxide, N- 
methyl pyrrolidone, a tetrahydrofuran, etc. are desirable, and independent in these solvents — or it is mixed 
and used. 

[0188] Also in the above, propylene-glycol-monomethyl-ether acetate, 2-heptanone, gamma-butyrolactone, 
ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol monoethyl ether 
acetate, propylene glycol monomethyl ether, the propylene glycol monoethyl ether, methyl lactate, ethyl 
lactate, methoxy methyl propionate, ethpxy ethyl propionate, N-methyl pyrrolidone, and a tetrahydrofuran 
can be mentioned as a desirable solvent. 

[0189] Such a positive-resist constituent of this invention is applied on a substrate, and forms a thin film. 
The thickness of this paint film has desirable 0.2-1.2 micrometers. With the inorganic substrate which can 
be used in this invention, the usual BareSi substrate, an SOG substrate, or the substrate that has the 
inorganic antireflection film of a publication next can be mentioned. Moreover, in this invention, inorganic 
[ commercial ] or an organic antireflection film can be used as occasion demands. 
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[0190] As antireflection film, inorganic membrane types, such as titanium, a titanium dioxide, titanium 
nitride, chromic oxide, carbon, and alpha-silicon, and the organic membrane type which consists of an 
extinction agent and a polymer ingredient can use. The former needs a facility of a vacuum evaporation 
system, a CVD system, a sputtering system, etc. for film formation. As organic antireflection film, for 
example The condensation product of a diphenylamine derivative given in JP,7-6961 1,B, and formaldehyde 
denaturation melamine resin, The thing, the maleic-anhydride copolymer given in a U.S. Pat. No. 5294680 
number, and the reactant of a diamine mold extinction agent which consist of alkali fusibility resin and an 
extinction agent, The thing containing a resin binder given in JP,6-1 1 863 1 ,A, and a methylol melamine 
system heat cross linking agent, The acrylic resin mold antireflection film which has a carboxylic-acid 
radical, an epoxy group, and an extinction radical given in JP,6-1 18656, A in the same intramolecular, What 
consists of a methylol melamine given in JP, 8-871 15,A and a benzophenone system extinction agent, the 
thing which added the low-molecular extinction agent to polyvinyl alcohol resin given in JP,8- 179509, A are 
mentioned. Moreover, DUV30 series by BURYUWA Saiensu-Sha, DUV-40 series, ARC25, AC-2 made 
from SHIPURE, AC-3, AR19, and AR20 grade can also be used as organic antireflection film. 
[0191] On a substrate (example: silicon / diacid-ized silicon covering) which is used for manufacture of a 
precision integrated circuit device, the above-mentioned resist liquid can be exposed through a 
predetermined mask after spreading by the suitable methods of application, such as a spinner and a coating 
machine, (on the substrate which was able to prepare the above-mentioned antireflection film as occasion 
demands), and a good resist pattern can be obtained by developing negatives by performing BEKU. As an 
exposure light, it is light with a wavelength of 1 50nm - 250nm preferably here. Specifically, a KrF excimer 
laser (248nm), an ArF excimer laser (193nm), F2 excimer laser (157nm), an X-ray, an electron beam, etc. 
are mentioned. 

[0192] As a developer, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, Inorganic alkali, 
such as a sodium silicate, a meta-sodium silicate, and aqueous ammonia Primary amines, such as ethylamine 
and n propylamine, diethylamine, Tertiary amines, such as secondary amines, such as G n butylamine, 
triethylamine, and methyl diethylamine Alcoholic amines, such as dimethylethanolamine and 
triethanolamine, Alkaline water solutions, such as annular amines, such as quarternary ammonium salt, such 
as tetramethylammonium hydroxide and tetraethylammonium hydroxide, a pyrrole, and PIHERIJIN, can be 
used. Furthermore, alcohols and a surfactant can also be used for the alkaline above-mentioned water 
solution, carrying out suitable amount addition. 
[0193] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is not 
limited to the following examples. 

[0194] Example of <example of composition of resin> composition (1) Composition of resin (1) (acrylic 
mold) 

The monomer of 2-adamanthyl-2-propyl methacrylate, butyrolactone methacrylate, and this invention was 
taught at a rate of 48/22/30, it dissolved in a methyl ethyl ketone / tetrahydrofuran =9/1, and solution lOOmL 
of 35% of solid content concentration was prepared, this solution — the Wako Pure Chem make V-65 — two- 
mol% and mercaptoethanol 2mol% ~ in addition, this was dropped at methyl-ethyl-ketone lOmL heated at 
65 degrees C over 4 hours under nitrogen-gas-atmosphere mind. Reaction mixture was stirred after dropping 
termination for 4 hours. After cooling reaction mixture to the room temperature after reaction termination 
and ****(ing) crystallization and the white fine particles which deposited to mixed solvent 1.2L of a 
methanol / ISO propyl alcohol =3/1, the squirrel rally of the obtained fine particles was carried out by 
methanol 1L, and the resin (1) which is the specified substance was collected. The polymer presentation 
ratio for which it asked from NMR was 49/22/29. Moreover, the weight average molecular weight of the 
standard polystyrene conversion for which it asked by GPC measurement was 8900. 
[0195] Resin (2) - (10) was compounded by the same actuation as the above-mentioned synthetic example 
(1). The presentation ratio of above-mentioned resin (2) - (10) and molecular weight are shown below. (The 
repeat units 1, 2, and 3 are the sequence from the left of a structure expression.) 



[0196] 
[Table 1] 
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[0197] Moreover, the structure of above-mentioned resin (1) - (10) is shown below. 
[0198] 

[Formula 74] 
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[0199] 

[Formula 75] 
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[0200] 

[Formula 76] 
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[0201] Example of <example of composition of acid generator> composition (1) (composition of acid 
generator; I A- 1 which is the (B) component) 

Bottom tetralone of nitrogen air current lOg was dissolved in 100ml of N.N-dimethylformamide, and 
triethylamine 50ml was added to this. Chloro trimethyl silane 14.9g was slowly added to this solution, and it 
was made to react at 120 degrees C for Ql hours. After cooling reaction mixture to a room temperature, 
hexane 200ml was added, and with the saturation sodium-hydrogencarbonate solution, this was washed 
twice, and was dried and condensed. When vacuum distillation refined the presentation living thing, enol 
silyl ether 13g of tetralone was obtained. Enol silyl ether 5g of the bottom tetralone of a nitrogen air current 
and tetramethylen sulfoxide 2.4g were dissolved in chloroform 50ml, and this solution was cooled at -10 
degree C. 4.8g of triphloroacetic acid anhydrides was poured on this for 30 minutes, and they were made to 
react to it as it is in addition for 30 minutes. The nona FURORO butane sulfonic-acid potassium 7.7g water 
solution was added to reaction mixture, and after agitating well, chloroform extracted the aqueous phase for 
the chloroform phase to liquid separation and a pan. The chloroform phase was condensed and the rough 
product was obtained. When diisopropyl ether washed this, 4.2g (IA-1) of examples of a compound was 
acquired. 

[0202] Synthetic example (2) (composition of IB-1) 

22. 7g of aluminum chlorides was dissolved in 100ml of carbon tetrachlorides, and thioanisole lOg and 
chloroacetic-acid chloride 20g were dropped and added to this under ice-cooling. It flowed back for 2 hours 
and mixed liquor was made to react. Ice was filled with reaction mixture, 1 5ml of concentrated hydrochloric 
acid was added, and it agitated for 30 minutes. When the aqueous phase was taken out and the nona 
FURORO butane sulfonic-acid potassium 24.5g water solution was added to this, fine particles deposited. 
[0203] from which 12. 6g (IB-1) of examples of a compound was acquired when this was ****(ed) and it 
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recrystallized [ acetone / ethyl acetate/] The acid generator (loadings are shown in Table 2) which shows the 
resin shown in Table 3 compounded in examples 1 -20 and the example 1 of a comparison - the example of 
the 2 (preparation and evaluation of positive-resist constituent constituent) above-mentioned composition in 
Table 2 compounded in the example of the 2g above-mentioned composition, respectively, According to 
5mg (amine) of organic base nature compounds, and the need, a surfactant (lOmg) is blended, as shown in 
Table 2. After dissolving in the partially aromatic solvent of propylene-glycol-monomethyl-ether acetate / 
gamma-butyrolactone (90/10) at a rate of 14 % of the weight of solid content, respectively, it filtered by the 
0.1 -micrometer microfilter and the positive-resist constituent of examples 1-20 and the examples 1-2 of a 
comparison was prepared. 

[0204] In addition, the resin (henceforth resin (20)) of the structure shown in the following used in the 
example 6 of JP,2001-109154,A as resin of the example 1 of a comparison was used, and the resin 
(henceforth resin (28)) of the structure similarly shown in the following used in the example 7 of JP,2001- 
109154,A as resin of the example 2 of a comparison was used. 
[0205] 

[Formula 77] 

<IMG SRC= M getimg.ipdl? 
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[Formula 78] 



[0206] 
[Table 2] 
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[0207] As a surfactant, it is the Wl :megger fuck F176 (Dainippon Ink make) (fluorine system). 

W2: Megger fuck R08 (Dainippon Ink make) (a fluorine and silicone system) 

W3: Polysiloxane polymer KP-341 (Shin-Etsu Chemical Co., Ltd. make) 

W4: Polyoxy ethylene nonylphenyl ether W5: Troysol S-366 (made in Troy Chemical) 
****** 

[0208] As an amine, 1 expresses 1 and 5-diazabicyclo [4.3.0]-5-nonene (DBN), and, as for the triphenyl 
imidazole 5, in trioctylamine 4, an antipyrin 6 expresses [ 2 / bis(l, 2, 2, 6, and 6-pentamethyl-4-piperidyl) 
SEBAGETO 3 ] 2 and 6-diisopropyl aniline. 

[0209] (Evaluation trial) introduction Brewer the product made from Science — after using the spin coater 
and applying and drying DUV30J [ 160nm ] on a silicon wafer, the positive-resist constituent solution 
obtained on it was applied using the spin coater, desiccation and about 0.4-micrometer positive type 
photoresist film were created for 90 seconds at 150 degrees C, and it exposed with the ArF excimer laser 
(193nm) to it. Heat-treatment after exposure was performed for 90 seconds at 125 degrees C, the rinse was 
carried out with development and distilled water in 2.38% of tetramethylammonium hydroxide water 
solution, and the resist pattern profile was obtained. Thus, the resist pattern of the obtained silicon wafer was 
observed under the scanning microscope (SEM), and the resist was evaluated as follows. These evaluation 
results are shown in Table 3. 

[0210] [Exposure margin] The rate of change (%) of the line breadth of the pattern obtained when 
fluctuating the light exposure reproducing the mask line breadth of :0.13micrometer isolated Rhine **5% 
was made into the index of an exposure margin. It is so desirable that this value is small. 
[021 1] a [development defect] ~ : — first — Brewer the product made from Science — after using the spin 
coater and applying and drying DUV30J [ 160nm ] on a silicon wafer, the positive-resist constituent solution 
obtained on it was applied using the spin coater, and desiccation and about 0.5-micrometer positive type 
photoresist film were created for 90 seconds at 150 degrees C. Next, after exposing through the test mask of 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/16/2006 



r 



JP,2002-351079,A [DETAILED DESCRIPTION] 



Page 59 of 59 



0.35-micrometer contact hole pattern (Hole Duty ratio = 1 :3) by the ArF excimer laser stepper (ArF 
exposure machine 9300 by the ISI company), exposure afterbaking was performed for 90 seconds at 130 
degrees C. It rinsed for 30 seconds after the paddle development for 60 seconds, and with pure water by 
TMAH (tetramethylammonium hydroxide water solution) 2.38% succeedingly, and spin desiccation was 
carried out. In this way, the primary data value measured and acquired [ number / of development defects ] 
by KLA-21 12 Made from a KEERUE ten call opportunity in the obtained sample was made into the number 
of development defects. 
[0212] 
[Table 3] 
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[0213] The positive-resist constituent of this invention is excellent in an exposure margin, and it turns out 
that generating of a development defect is also mitigated so that clearly from the result of Table 3. 
[0214] 

[Effect of the Invention] The positive-resist constituent of this invention is suitable for far-ultraviolet light, 
especially ArF excimer laser light with a wavelength of 193nm, an exposure margin is excellent, and 
generating of a development defect is also mitigated. Therefore, it is used suitable for the lithography using 
far ultraviolet rays including ArF excimer laser exposure. 



[Translation done.] 
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;l/*;HS, B»7;l/*;l/S, Wfym?. 7m&. 7 
;l/n*$/g, B»7;l/3*S/S, 7-fc^;l/75 FS, 7 
40 ;Un+i/*;l/jJ?x;l/S> 7->7l/S#W £>n5 0 cilT* 
7;l/*;HSf:UTti, xf-;l/«, 7nt!;i/ 

& -fyyn^l/S, 7^;l/», S^n^at^US, 

its 7mm, /Nuyvis?, //i/n+^fifsct 

*^TtS. Hil7;ba+->»©H^Si:LT«, 7;bn 

fi, ^h^S, iF^i, 7d^v/S, 7>*~> 
S^©KjtaSi~4<o«.o%*if5Ci:3b^t5. 7-> 
50 /-l/tf+S/SfcLTtt, 7-trb+^a^We.tiSo 
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py^ffffcLTtt, i&m&?s nnnc?. 7>»mm *n££n3k<DT*tt£v\, 

f> i^Mff^lfSct^T'tSo [0 0 5 9] 

[0 0 5 8] J£TR -SM (IV) "PiSSnsttOiiL* Cfb3 0] 

H H CH 3 

I I I 

CH 2 C CH2 — C — CH 2 — C 

i I I 

c=o c=o c=o 

I (IV-1) I (IV-2) I (IV-3) 

0 O O 

o 

Chk H CH 3 

I I I 

— CH 2 — C — CH 2 — C — CH 2 — C — 

1 I n I 

?"°(IV-4) I (IV-5) f"°(lH) 

o o o 



o-\ o-v o- 

o o v o 

H CH 3 H 

I I I 

— CH 2 — C — CH 2 — C — CH,— C 

I I I 

c=o c=o c=o 

I (IV-7) l (IV-8) I (IV-9) 
OOO 

I I I 

H3C C CH3 H3C — C — CH3 H3C — C — CH 3 q 



I 

coo 



0-4, o- 

O 'O 



x5» 



CH3 H CH 3 

I I I 

— CH 2 — C — CH 2 ~ C — CH 2 — C 

I I I 

c=o c=o c=o 

I (IV-10) I (IV-11) I (IV-1 2) 

OOO 

_l 

H 3 C C CH3 q 



coo-r^. 




! t> 0 O "O 

[0 0 6 0] [ft3l] 
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H CH 3 H 

I I I 

— CHo — C CHo C — CH? — C 

i i i 

c=o c=o c=o 

I (IV-13) I (IV-14) | (IV-15) 

ur° h r ? ° 
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I 



H 

I 

CH 2 — C 
I 
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O 



c=o 

I (IV-17) 
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H 3 C 
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c=o 
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I 

c=o 
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I 
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c=c> v c=o 

I (IV-23) | (IV-24) 

O h C ° 
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H 3 C 
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H CH 9 H 

— CH 2 — C — CH 2 — C — CH 2 — C 

1 1 I „ 

c=o c=o c=o 

I (IV-25) I (IV-26) I (IV-27) 

O O ° CH 

H 3 C^^N H 3 C^V H 3 C^C h3 

O O 0 
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CH 3 



H 



CH 3 
I 



— CH 2 -C — CH 2 -C— — CH 2 -C — 

I I 1 

c=o c=o c=o 

I (IV-28) I (IV-29) J, (IV-30) 

o o 

H,0^C CH > 



o o 
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I 



CH 3 



CH 3 



— CH 2 — C — CH 2 — C — CH 2 — C 



c=o 

^ (IV-33) 
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I (IV-31) I (IV-32) 

>CH 3 J^CH 3 l 

H 3 C 0 _/ H 3 C H 3 ^-^_ 0 
O O H 3 CO-H 2 C 
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I 



C H 2 C — GH 2 — C 

9=o c= 0 c=o 

A CIV-M) I (IV-35) I (IV-36 



H 3 CO-H 2 (/ H 3 CO-H 2 C H 3 CO-H 2 C O-^ 
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[0 0 6 2] ±I5-ISS (IV) CDfif*^Jtfc^T, W.% 
^-i/>tf&'0&mctj;%t^5&frt> (IV- 1 7) ~ 

(iv-3 6) t>m%L\,\ mic-m. cm vmmtL 

[0 0 6 3] *fc, *56^©»»»ttffilBtt, HfcTfB 

-am (vi) T^$nsaD5gu*fii*^rscfc«« 

[0 0 6 4] 
[ft 3 3 ] 

Rea 

— CH 2 -C 

JL-g-O-^, & -O-C- Xtt -C-O- 



Zei-O-C-Xti 

O O 

(VI) 
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[0 0 6 5] (VI) {C*5VT, A«tt¥$S£« 7 



To R fc t±**lS?x g8RSi~4©7A/*;l/S, ~>7 
[0 0 6 6] —JKSC (VI) fc:|3VT» A.OTrt'+H' 

So 

- (C (Rn f)(Rn g) ) r- 

±ES#, Rnf, Rngfi, 7j<*M?> 7;U*/ba> 

KSI7;l/*;HS» /Npy^jg?, zKSJI, 7;I/P*^S 

SfcLTti, x^;l/», tW/I/S, 

^>a, 7°p#*>a, ^h+~>a^oK*iS{i~4© 
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fctfT?**, r It 1 ~ 1 0<DlE»T?fc*. HRS (VI) 

3*->e> i oficDtoA^fe>n, s^p^t-u^s, 
[oo6 7] z 6 ^ow^iiSOT±> b$s*w 

LTi^Tfe«fcV\, BtJISfcLTM:, MpyyJS 
^ 7;l/3+'>S(»*L<«K*^i~4). 7;l/n* 
(»3:L<H:J0ai5»i~5) , 7i/;bS 

CH 3 

— CH,— C— 
I 

c— 
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*-o\<& (-coNHsoiCH)f) tf^fsns. ffi, 

[0 0 6 8] HRS (VI) Icfcl/^T, A.K|g£LT^ 

[0 0 6 9] OTtCv -IKS (VI) Ta*tl5«»)jBU 

[0 0 7 0] 
[ft 3 4] 
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c— o 

II 

o 




o 



CH 3 
-CH 2 — C °- 

I 

c— o 




H 

-CH 2 — C °- 

C— O 




-CH 2 — C 





— CH,— C 




H 3 C g 



CH 3 

CH 2 — C — °- 

C— O 
II 

o 




CH 3 
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COOC(CH 3 ) 3 



[0072] nt, Tia-aas (vii) T-ssnss* 20 [007 9] JWTK, (aid T?^$ns«jfi* 




[0 0 7 3] 
[ft 3 6] 



(VII) 



[0 0 7 4] HR3 (VII) *K R,c~R4cfi, &4rJ$ 

[0075] -ass (vii) -pasnsistt, »$i< 

[0 0 7 6] HRS (VII) ■e^fnsSfcWrsilt) 

jguwatu-ca, tib-ass (aid -?a*n*«it) 

[0 0 7 7] 
[fb3 7] 

c=o 

A cam) 




30 



40 



[0 0 7 8] -0Sx£ (All) (f» R,ct±, zkJRS^Xti 
^fvUSfcSTo R«c~R«cf4, £48uifc:**H?X 
ttzKKS^ai-o fcJSU Ric~R4C©3*'>*<fcfc 

1 ott7kifta«:«r. 50 



[0 0 8 0] 
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[0 08 1] (A) a#-?&«K^tt4tfBtt. ±I3C0 
[0 0 8 2] £©«k3ft*»JSL*3£¥ffii:L-ni, T 

jssijtwf (2) sffittt (A*7^) , 

(3) 7;l/*U8Mfc (4) §KD GSBfoktt, 7^ 

ttmm^mmw . (5) jMi^ostft^offi* 

tt, (6) F^xyf-y^att, Ho^iiS^Bllli: 
C0«fc3ftiMfl;fcLT, 0y*.ff7*y;H*xx 
f-ZWH, jt^^'J^ii^f^I, 7*y;I/75HSk 
***y/l/75FJfc 7U;Wfc#tt, tfx;i/x-x;l> 

[0 0 8 3] HftWKfi, «T<D*fi#*¥tf5 c 20 
T*t5 0 7i"J;mxxf;l/i (#f:L<«:7;i/*;i>g 

f-;k 7*U;b»x?-;k 7^'J;Hynif;K 
7*U;l*73;k 77'j;i^>7P'-v^>/k 7^'J 
;Hxf^^i/;K 7^'J;PK*^f-;K 7*y/l/» 
-t-*^/k ^u;Vxf;V7^'Jl/-h, 2-tK 
p+->x^;I/7^'J U-h2, Fp*S/ 
7*ntM/7$"JU-K 5-tKD^yf;i/7^U 
U-k HJ*f-o-;l/:/P^y^y7?Ulx-K ^ 
y^x'JX'J h-;ke/7^'j U-k ^y^7j"J 30 
U-k ^ h^^y^k^U U-K 7;l/7U;l/7 
*UU-K fh7tFa7;l/7'J;l/7i"JU-bf„ 
[0 0 8 4] ^^^'J;Hx7r/H (#£L<&7;1/ 
**KoKSBR«' 1-10 ©7;1/*;M * 7 * y U- 

TW^^U U-k -T77nW^^'JU- 
K 75;k*2^y P-k 'n+v'W^^'JU-K 

a^v-;i/^ y b-k ^ * y u- 

U— k 2-tKn^->if;Mj?^UU-h, 4-t: 40 
Kn*>'7f-;M**y b-k 5-tFD^>^ 
;k* # £ 'J U- k 2, 2-v ? ^^ L ;I/-3-t: 

***yu-k ^x'jx'j h-^keyy^y u 
-k 7;I/7'J;M^^y U— K f h7kKD7W 

[0 0 8 5] 7*U^75FJH:7*y;I/75H, N- 
7jI/+>I/7*U;1/7S F (7/Mvbgi; LTfiKSt® l 
~1 o©fc«D, flS.tf*?-;!/!*, x^;l/S, 7°Ptf;U 
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So ) > N. N-i?7;l/*;l/7^U;V7SK (7;l/*/l/ 
»ilLT«J^*Sl~l 0<E>fc<0, P^tf^^S, X 
^/l/S> 7f-;bg, -Yvyf-^Sv x^l^N+i/yl/S, 

N-^/k77y;U7~ F, N-2-7-trh75 Fx* 
;l/-N-7-b^ L ;l'7^y;l/75 FH 0 
[0 0 8 6] *#*U;b73KSI: ;*#*y;kT^F\ 
N-7>Mr>M**U;b7 5 F (7;U+;HS£: L"OiK 
JfSSl~l 0<DfcO, {WAlf^/HS. x^;l/S> t- 
T^l^ x?-/k\*$/;l/8, t Fa*->xf-;US, i/ 

y;l/75F (7;l/^;b*i:LTt±x5 L ;l/S > 7ntf;l/ 

7>;l/S^#£5) , N-tKn^xf^-N- 
y-^;uy.*^'J;l/7 5 F#o 

[0 0 8 7] TVMt&Va : 7'J;HXf;l'S CflOAtf 
ffE&7'J>k *7*a>M7y;k *7 ,| J;m7U;l/, 7 
«7';yK7U;k '<;k=?->ll7y;k x-r7y>^7 
U;k SUMf«7y;k 7-bb»S?7y;k SJ87'J;l/ 
H) , 7U;k**vx#7-;l/# 0 

[0 0 8 8] ifx/kx— r/MI : 7;l/+;Hf x;l/X-f 
;l> (ix^+i/zUfx^i-f/k #^;l/trx;l/x 
— r;k x^;Hfx;i/x— r;k xf7kN4=-f ;I/£x;i/ 
x— 77k /- h^~>x^;Hfx;l/x— r;K ih+->i 
f;l/e-;H-f;k ^n;Hf/Hfz;H-f;K 1 
- y t^I/- 2 , 2 - 7Vk7*p tf ;l/ t£x;kc~ f ;k 
2 -x^;l/7>;H£ x;l/x— k FP+v-x^Hf 
x;l/x— f ;K v-'x^U^^U n-;Hfxyi/x-f;K 
i/t^-jlT 5 / xf;|/ If x;l/X— r;K vxf-;b7 = 7 
xf;Hfx;H-f;K ~7=f-)W 57x^;l/tTx;bx- 
7;k ^yi/;l/t*x;l/x— x;k fh7t Fn7;b7U 
;Hfx;i/x— r;V^o 

[0 0 8 9] IfXiUXf/H : lfx;l/7>l/-k k 
x;WV7"fl/-h, lfx;l/hyy^;l/7-bx-h^ If 
x;b^x^-;l/7-fe7 L -h, ex^MWK lfx;L-^7 
nx-t>, lfx;^D;V7-l!f-K kx;l/S?^ d;1/J 
Hzr-h. lfx;l/y h+->7-t-r-h, tTx;l/7h^^ 
7-fe-r-K kx;l/7-bh7-fer-h-, tTx;l/^^x- 
tTx;U-jS-7xx;l/7^U-h, ex;l/i/^p^ 
-> U— h #0 

[0 0 9 0] ^^n^'r^H : ^^n>|-/7 
-f^p^^x^k -r*3>H^yf-;WS. 7 
v-;l/^©>> , 7;l/+;bx7 > -7;l/|SX(i ; ey7;l/^;l/xx 

[0 0 9 1] fon^nh^i, t'^py^ *S7Kvu 
-fy^ 7^UPxFU/k ^^^'Jpx 

hU;k YWoxh'J;l/f 0 

[0 0 9 2] ^©ffitt, ±ISffl^^i^ , 3 3gb«ji*fi[ 
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[0 09 3] **H*ttMBfc*^T, *H»)iiL«fiB* 

Mft$®14, SS£»14, U^Xh7n7 7^;k $ 
6fcttUS?X bOHRWft^ttffiT&SlBfitfj* WIS 

[oo9 4] m%M&®m$>, -ma. (v-D ~cv 

£IR t) ig L«jg#{4ff 2-50 
L<, i0!ff$l/<li5~4 0^ M£i?3:L.<tt 
l 0~3 0*7I/%T*2dS o a^WttftUB*, (p 10 

i) ~( P v i)-ea«n«BHaKft***^trtWiMi 

fief 3 0~7 0*7l/%*W*l,<, J:O0$L<(i35 
-6 5*71/%, M{C^*L<(i4 0 — 6 0*7l/%Tfe 

So 

[0 0 9 5] ±82Sft«8S£j«#0#Sttfc:S 

#JE, ±fc-|Ri£ (V-l) ~(V-4)©^"fn*^S 
Sft3S*#*5«9EU|iffii:±ga--iR£ (p I) - 20 

( p v i )T*mznzmm£i%it7mit'£tsmmmzG 

*7l/%JJlT#$?3: L < , J; 0 L < ti 9 0 *7l/%J-X 
T, £&fc#$L<tt8 0*7l/%«T"e*S o 

[0096] *«wfcffl^3K#»tt«nfi, wifetse 

oT (W*.tf75>*/l/S£) ^rSCfcjS^So 0>J 
*tf, -lft«£jS73i£i:l,TW\ HST 

UKJfc?§Jg, 0»J*tf* hvt: ^077^ 1, A-i/ic 

i/W^Dtf7l/X-x7l/*H(7)X-T7l/^P< 30 

f^xf/byh^ ;< ^i/^vy^iz-T-b fty 
11^x*7l/<DJ;9ftxx*7W§i®, S6fc:tt1£ 
S>©7n tf L/>yj 3-71/* y ^7l/X~r7l/7-te7— 

h eo i ? %*%m(Dmmirit®Mt s mmz mmsitm 
miR©7^*7i/BB5s»j (7V*m» 

•emsojpuv-siHiiR-rso 5fE0»fitt2ofi*% 4o 

«±T*fe»J, #$L<tt3 0Sa%W±, £e>tc£?£L 
< « 4 0fi*%JiLh1?*So 1 0 1~ 1 5 0 

°CT*&!3, #$1X14 3 0°C~1 2 CC, 2Sfc$?$L 
<&5 0-1 0 0°CT'&S o 

[0 0 9 7] *5SWK:««aHliOfi«¥l§^«H:, G 
PCjSt«k»7#'Jxf-U^»iii:LT, jfSKli 
1. 0 0 0-2 0 0, OOOT'feSo iif^?ltf 
1,000 *SH?{±»^Jtt^ F5-fl «y y ym&<D% 
fbffj|&n5;fci&sfc»/$?*tXft<, 2 0 0, 0 0 0* 
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«»Ktttf 3Wtr ** if* 0 »S t < ftVNB**& u 

So 

[0 0 9 8] *»WfiD*s;S!U5?X M&SftfcfcV^T, 

^L/^XhHJB^fp 4 0-9 9. 9 9 3*%*W$L 
<, £9ff£L<(i5 0-9 9. 9 7IS%T$5. 
[0099] [2] (B) ffitt)tliXttlS[|*«l«D!K«t 
(JMT, (B) j£#Xtti»84 

*Mc/m>e>nss^4»M, fsstt)t«xttj{»i*tto 

!8f*{c«fc!3&£{fg£-rs±fB5£ (I) t^-Tfk^feT'fe 
t), S (I A) XfiS (I B) T-^nsffc^tfJ: 0 
»SU\ SCI)*, R,~Rsf4, 7j<*I?, 771/* 
7l/S, 77l/3*i/S, -hoi, /NP-y'yif^?, 77l/* 
7l/^-*>/ *7l/4-*X7l/SXtt7 U -7l/»*g U Ri — Rs 
<7)5l3'>ft< fct 2-3tLbWB^LTW(BS«BiaLT 
fc<fct,\, R 6 &tfR7&, zkStH?, 77b*7l/B, ->7/ 
SXfi7U-;l/S%«-ro Y.&tfY.fi, 7;I/*7l/S, 

7U-71/S, 7V7l/^7l/SX«'N7 L P|g : f*^ty^SK 

S£SU Y, £Y 2 fctf*g£LT«t£J&£LT<E>J:V>Y 

&T-*>*m?o fib, Ri3^&R«©^ft< hfc 1 o 
i: Y, Xtt Y, ©'>ft < i: fc-oA^UT«l%«ja-r5 
A\ glXtt, R.fr&RsOft<fcfc lOfcR.Xtt 

R7©'>ft< fct, io«qs^tT«%^-r«o m. Ri 

*V6R7<DV^-fn*\ £IXH\ YiXttYzOlvfftfr 

©flEST*, «sas*^LT^u S (I) ©«£2 

[0 100] R,~R7<D77l/*7l/Sti, K&$£t/"tfft 
BSW)77l/*7l/gT2&r>, #3:lXl4K3g»l~5©7 
7U+71/ST-S (3 , ^«^<D77l/*;l/ai:LTtt, 01*. 
tf, ^*7l/S, X*7l/S, 7 , utT7l/S, n-7*7Ua, 

s e c -7^7i/S, t -y^-^mm^mf % c t^x-^ 

S„ R.~R 5 (D77l/3+>'SRtj : 77l/+7l/^-*i/*7l/4-* 
X7l/Stct5^S77l/3+->ati, g^feSV>(ilSg^<0 
77l/3*i/gT^0, fc?i:L<{=;J5*Ml~5CD77l/3 
*->lt'S^ *RBSl077l/3+S/|Si:LTti, W* 
tf, *h*S/», ih+i'i, rn4?*«>S, 7h*>/ 
If^lfSC^TfS, R,~R 7 , Y,, Y 2 (D7U 
-7l/»fi, B^3&Sv^tfitB^<D7U-7US-PSt), HF 
SL<{iK^6~l 4<D7U-7l/STfe»3, fiSH^O 
7U-;l/StLTti, 0>J*tf, 7i^;l/fi, hU7l/», 
7-7^7b»§*WSCi:^T'tSo R.~R 5 <D7\ny 
yW>?tLTlt, M*tf, 7>v»JM?, mjSJS?, AX 
H?, R3RJB?«**tf S C t^Tt So 
[0 10 1] Y.Rt) : Y2<7377l/+7l/»3:, Bgl^SV^ti 
MB»07;l/*7H£7?JB *) , S L < BKiRSft 1-30 
<D77l/*7l/ST-&So teg^(D77l/*7l/Si: LTti, i^J 
*tf, ^*7bS, x^7l/g, 7PtT7l/S, n-7^7l/ 
», sec-7^7l/S, t-7^7l/»^OifiiSttgL< 
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ttfXZZo 

[0 10 2] Y,&r>*Y 2 (D7v;l/^I/Sfi, B&&5^ 

l 2tD7^;l'+;uaT'$.o, MSWi<r)77)i*>mtL 

x&. mzix. <yV)im. 7i*f;n, tm&m 
[0103] ^TV%>?z3ts%mmAti,t. mmm io 
0ij;t&\ ^nn?, isiss?, flatness*** s 

LT«u W*tf, 7^X 7* 

[0 10 4] Yi fc Yz ttt^pLt, S (I) tfjflos' 

im&LT&f&fr&mtLTtt. 09*ff» K#S&4~1 20 
0<D7>l*l>>M, L< {±771^8, ^>7U> 
S, 'N*s/u>», #K»3:L<[i77l^y^ 

T, S (I) «fOS' fcfcfeCJgjSbfeWfiD^lc, 

[0 10 5] ±E©7Vl/*;l/K, 7/lo*->a, 7;l/3 
^>#;l/tfx;i/S, 7U-7I/S, 77;l/*;l/S<D&^ 
tt, xhn£, May>l?, 

s> *iuk 75 j m, isTsm, 7^3*^* (#* 

L < (iMS 1 ~ 5 )?T*li$nT^t fe J: v\ Mtc 30 
7U— 77;b*^S£o^-o±, 7;i/*/i/S ($? 

*l,<tt&*Sl~5) TBiftSnT^Tfc«tV^ s 
fc, 7;l/*;l/S©S«ai:LTtt, Any>Sf#!fS 
U\, 

[0 10 6] Y.tt, JWe£$fc«2ffi©it|gS*g 
U 2fficoa^«i: LXlt. B&LTVTt>J:^7;l/* 

uym. 7)Vr-vy^ -o-, -s-, -co-, 
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F F F F 

(PAG5-13) 



(PAG5-8) 



(PAC5-10) 

(PA85-12) 
(PAC5-14) 



OCH3 



(PAC5-15) 



[0 16 3] 



[ft6 5] 



[0 16 4] 



(43) 



200 2-351079 



83 



84 





" (PAse-i) 

N-O-SOj- 



N — O- BO, 



(PAGS-2) 



CM, 




•^"^ C&~- "■-O- 

(PAB8-3) O (r 

o o 

° (PA66-7) ° 

On} 



O (PAft-4) 
O 



-so, 



(PAG6-6) 



(PAfiS-8) 
O 



u (PAG6-9) 

N- O- SO*- (CH^j— CHj 
° (FAG6-11) 




N-O-SOj-Cjhfe 
° (PAS6-10) 





b 

(PAC8-12) 




(PAG6-1S) 



O F F 

(PAG6-14) 




O F F 

(FAG6-1S) 




N-O-SO,— CF» 
° (PAG8-16) 



QrJ N _ 0 . SOl ^y CH3 



o n,c 

(PACG-17) 



O 



(FAGS-18) 



(PA66-1S) 



(PA6S-20) 



[0 16 5] 
[fb6 7] 



(44) 
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° ? 

N— O-S 



O 
Q 



3 



N~0-S-CF 3 
O 



CH 3 (PAG6-21) 



(PAG6^22) 



[^ N _0-|-CH 2 -^ 



(PAG6-23) 



O 
O 



3 



O 

II 



N- O- S - C 4 F 9 (PAG6-24) 
O 



®3 

C 

03Cf 



N-0-|. 

o 0 



CHj (PAQ6-25) 



N -O-S-CF3 (PAG6-26) 



03 



N-O-S-C4F9 (PAG6-27) 
O ° 



[0 16 6] 
[ft 6 8] 



10 



20 
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(PAG6-28) 



(PAG6-29) 



(PAG6-30) 



CH 3 (PAG6-31) 



(PA66-32) 



(PAG6-33) 



(PAG6-34) 



[0 16 7] (4) TI3-IRS (PAG 7) T'^SftS 

30 [0 16 8] 
[fC6 9] 

ill 
— S — R 



O 
If 

R-S- 



ir 
o 

(PAG7) 



40 



[0169] zctsr^ mm, ftt&ximvt7;i*)i 

[0 17 0] 
[ft 7 0] 
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o o 



II II 
o o 




o 



° M O 
II II 

-s — u — s- 

11 " 
o o 



(PAG7-1) 



(PAG7-2) 



(PAG7-3) 



(PAG7-4) 



(PAG7-5) 



[0 17 1] 
Ut7 1] 

ci 



Br 



N 2 0 

S 
II 

o 

No O 



CI (PAG7-6) 



Br (PAG7-7) 



o 



P N 2 O CH S 

-S— C-CH 3 (PAG7-8) 
O CH S 



O N 2 O 
O 



[0 17 2] Ln6fiffflL^Mi^JOiiDi(t 

mm*<o®mttitmmt lt, iimo. 01-301 
a%<Di6HT'fflv^n, »$L<ao. 3~2om 

%, HK»£L<iiO. 5-1 oa«%©IEHT-^? 

[0173] [3) zw&nmm 

[0 17 4] *f^0#S>£US?Xhffljj!cftfc:H\ S?S 
L < B ( C ) 7 y St^Rtf/XJi -> V a > & WffiSttftJ 
*MiO#'>*iU^hfijSttlCtt, 7-y 
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5«BU^h»RHitt, ±£B&##13:ttlifi, ±IE$?8£ 

»jr ±iaw® fisttso i: «^wr s c t & k> , ®ft v 

[0 17 5] cin?)CDWffi?S14IiJi:bT, 0t|x.tfftfflHg 
62-36663^, *$MBB61-226746^ t$BBHB61-226745*l, 
*NfBBBS62-l 70950^, 1#P,SH§63-34540#, ^88^7-23016 
5^§, #IS 5 P8-62834#, ft F»W9-54432*§, ^¥9-598 
8^, *B ! lffF5405720*f, |5]5360692^f , H5529881*! , 
Ir15296330^, |I|5436098#, |r!5576143^, Ir)5294511 
10 ^ ra5824451^3E«OWfflffittffJ*¥tfSCli:^1f 

V7EF30K EF303, (SrtkHftfiEOHOS!), 7n^-FFC 
430, 431(tt£71)-xA(ft)10, ^^7T-y^F17K 
F173, F176, F189, R08 (*B#<<>* (ft) Si) , "t 
-7a>S-382, SC101, 102, 103, 104, 105, 106 (M 
(80 CI) , hn^V";l/S-366 (hn-f^5#;I/ 

(80 ci) my -V m&zmfe&mxit ~> u 3 y^ ffiS 

20 — KP-341 (mmit^Xm (80 «) fe^Uny^W® 
[0 17 6] fflHS14»J0E£»i, #f§H£©IM)* 

<D®Bft*mmtLT, mno. ooni%~2ii 

%, JfSKtiO. 0 1ii%~lll%f6?i. en 

[0 17 7] ±fB©fl&fc&/Br3<:t©T*f?SWffij£tt 
MtLXte, MWmcit, #'J**S/xf-Wy^'J;l/ 
x— r;k #W+i/xfi/yxf7'J)l/x-f;K # 
30 y*+->ifi/ytf;l/x-f;K ^y^s/x^y 
^ i/^iH-f/i/lo* U **->x?- uy 7/M^Ux- 

* U t*->xf u>7/l/*;U7 U ;i/x— r;^, # U * 

Hi, yn^yty^u-K yjur^yty/w 
^f-F, wnf^yt-yxxZU-K v;nf?>t 
y^-Ux-h, y;Hf*>hy*i/x-K y;l/tT*y 
hUXT7l^-h^©y;Hf^ySMK®xxx;i/^, 4? 
40 v^voi^uyy^tr^^y^u-K jHu^-^f- 
yx^uyy;i/tf£yty/u< = T- K tfy^s/x 
f uyyyKf^y^yxfTU-h, #'j;**->x^b 
>V;Hf^>hU^-bx-h,#U*+^x^V/>y;i/ 
t! * y b U 7, r 7 U- h 'J *>xf U y y ;Hf 
*^Ka5Kx^r;Wi^oyx^>3R5!ijEffitta9^%ajt 

«, 2 fiMPtTF, » $ L < (i 1 ««gPWTT*SSo 
[0 17 8] * fc, *»WOJH^SU^H^»t 
50 tt, #$L<te (D) W«HfiStt<k-&14i*##-rs. 



(46) 

89 

[0 17 9] #3£BJlT'ffll>3Cfc©T-#S$?*U^ 
(D) WKSXfflttmtt. 7x7-;UJ:y&f&SttcD 

[0 18 0] 
[ft 7 2] 

r 

R 250 — N — R 252 - (A) 

[0 18 1] £CT\ R 2S ° , R 25 ' RtfR 252 fct, 10 

i~607^y7;i/+;i/S, flasai~6otFP*-> 

[0 18 2] 
[ft 7 3] 
I I 

-N-C=N- ... (B) 

II. 20 
=C—N=C— ... (c) 

I 

— N — — (D) 

R 883 — C — N — C — R 256 "• (E) 



[0 18 3] R M , R* 4 , R 255 RTSR 

256 14, &4?jfcSfc, IKiH»i~6©7;l/*;HS*w 30 
f) 

sjrib^ * 2 «w±*"radsaaHitt{t^ft-p* y , 

#tc»SL<f4, B$t L Oi*B&cD 7 3 7«i; SSS 

73 ffSbvjittfflifcLT 

H\ B&kL<tt*B&<D^7x>7> > SSSfclXfi* 
B&©73 7tfy7V > B$!t>L<y:*B&<D7 377 

i?y, B^fe l < tt*«a©7 ? 7 1: p y s> 

B$fcL<«*B$!<Dfc!y 3 7>, BgSkL<te*Bg| 

o7'j>, smfciXtejfegj&D-r 3#vy>\ B^t 

77>\ «fttL<t4*K!ft©7 5 7 ; e;l/7*y>, B 
Sit L < &*B&<D7 3 / 7;MM/^;i/7 * y 7Sg#ijt 
tf^n§ 0 ^SLtflMtt, 75 7S, 7377;U* 
;HI, 7/l/*;l/737g, 7 577'J-;US, 7<J-;U 
7378, 7;l/*;l/», 7;Un*->S, 77;bS, 7-7 
p*7», 7U-;m, 7y-;l/**7« > rhni, 50 
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7m&, 777ST-&3 0 

[0184] $mmm.m&<t&va<ov?%L^skftm£L 

T, 97-Vy, 1, 1 -777/U77x77, 1, 
1, 3, 3, -fh^^f^-i/'X 2-737lf 

y7x 3-737try*77, 4 -757 try s»\ 2 
- 77 f-;i/7 3 7 e y 4 - 7;U7 3 y tf y 7 
7, 2 -7x7^73 7 ey 7*7, 2- (73777 

;l/) tf>J77, 2 -737- 3 -77;H? y 77, 2- 
7 37- 4 -77;^ '777, 2-737-5-77^ 

£'777, 2-737-6-77/n^y7"7, 3-73 

7 x7;l/t?y 7*7, 4-737x7;Hfy 7*7, 3-7 
37fc?py 7*7, fc7^7"7, N— (2-737x7 
)l) M^'Jy^ N- (2-737x7;U) t7S'77* 
7, 4-737-2, 2, 6, 6-f t-7^f;l/^'J 
•>*7 4 -If^'JiVt^ 'J 7*7, 2 -^3 7 £^'77 
7, 1- (2-737x7;W t?P '77"7, £77- 
H\ 3-737-5-77;b£7V*-;k 5-737- 
3-77^- 1 -p-hy;l/lf^7-;k £57*7, 2 
- (73777;W -5-77;l/£77*7, £'J37* 
7, 2, 4-i/737tfy $i/7 4, 6-7tFP* 
7£'J3 7*7, 2-£5V*y7, 3-1^7^7 N- 
7 3 7^/1/7* 'J 7, N— (2-737x7;U) *;l/7 
*'J7, 1, 5—77-yifv'7P (4. 3. 0] 77- 
5-X7, 1, 8-'77-tftf->^P C5. 4. 0] 7> 
fA-7-lX 1 ,4-7*7-»F£7^P (2.2.2) 
*^*7, 2, 4, 5-h'J7i^;Wi^/-;K N 
-^f;l/WJ>, N-If;bWJ7 N-fcF 
D+->xf;l/W*'J>, N-^7-7;l/€-;l/*y 7, 7 
^n^^ke/k-fcy 7x7;l/7^"7 177 (CHMET 
U) 5©3ft*;l/*U 7Rj»ft. WBfl¥ 1 1-5 2 5 7 

5 ^«t8B«ot F7 3 ym. wmm£m 
(0 0 0 5) icmm<Dh(D) &tfimfe>ti&&£tucm 

[0 18 5] U\P|{*0)Jfi, 1 ,5-7*7-9*t* 

7?P (4.3.0) /t-5-17 1.8-v"71ft* 
7^P (5.4.0) 1.4—77 
IftTi/^P (2.2.2) ;t££7, 4-777;l'737 
k:7>"7 'NWfUyfh^^k 4,4-777 

-;Mg, t?y^7>n, t?y3-7*ys, chmetui? 

0 3ft«;l/^U>S(, ex (1, 2, 2, 6, 6-^> 

2 7 7;i/- 4 - tr ^ y 7;i/) -t^y- hfot f 

7-rtfv^P (4. 3. 0) /t-5-I7 1, 8- 
-77^e^^D (5. 4. 0) ^yf*-7-l7 
1, 4-i/*7^tf7^D (2. 2. 2) ^7^>, 4- 
-777;l/737tfy-77, ^+^771^77 hv37, 
CHMETU X tT7(l, 2, 2, 6, 6-^7*77 

[0186] cneo^sssifiisttft^ftfi, wst-s 



91 

SHdttU iMt, 0. 00 1-1 0M%, »$U<tt 
0. 0 1~5ii%TS5„ 0. 0 0 1 a*%*jST*{4 

73, i oai%*iBs.sfcjaa©ffiT j f>ifBjt»o^« 

[0 18 7] *JW0#S>S!l/S>;*b»jttttt, ±IB& 

ClT'^ffl-r§^Ji:LTtt, x^Uy^P^-TF, 5/ 10 
^n^/x s/*n^y*/y, 2-^727:/, 

if;l/x-f;k 2-* h^i/xf-;l/7-fex- k xf- 
L/>^'Jn-;l/^r/xf-;l/X-x;l/7-b-r-h, 7nt£ 

— ;l/ty^f;H- F, F.'kny, K^x 
f;k ¥LS?/^;k SJ*x^;k F-*->7p£*y® 

/k tf;Hfy^xf-;k fcT/HfyieT'Ptf/k N, N— 20 
-77^ ;u*/i/A75 F, ^^;l/X;l/**s/K, N — 7 

[0 l 8 8] ±K<D*-pfe, ffSLV>»*|i:LTH::?n 
l^y^y p-;l/^7;*f;i/x-7;l/7-fex-F. 2- 
y-7f-P^7F>\ xfl/>^ijn-;l/ 
^y-f-zl/x-x/k ifl/y^'Jn-M/if;H 
— r;k xfl/>-^'j3-;l/€yif;Vx- 771/7-trf- 
-F, yntfby^'j3-;l/^/^^;l/x-x;k 7p 
tU^^Jn-M/x^l/x-f^ ?L»*f;k ¥L 30 
lxf;K ^ h+~>7ntf^->^p{^;k xh^o 
tf;fr7&x^;k N-p<^t!P'JFX f h7t Fd 

[0 l 8 9] *fgH^<Du(D c fc9%^> ? SU> ? 7.hiSBfiictl 

(4 0. 2~l. 2/tm*W*LV\ *5SWt*V>Tfilffl 

ilHr©BareSiS«, SO 

«, j&StJ:*), mJROS8«*av^WliS»B6±ffil% 40 

[0190] EWB&itJRfcLTtt, Wx rm\&* 
>> mt1-$>, Mitt p A, #-*7, o-S/'Jny 

B, CVDUB, X/Vy*y^8B5©Sftfll*&gi: 

ts 0 enR»»ih«fcLTi4, e>j^ait^¥7-6 9 

BM, BbtaiJ*^**^©^, #ffl*ff*5 294680*1 50 



#^2002-351079 
92 

w > gmsi&ft t -77 ^ ywwm<oK 

fSM, »H¥6-1 1 8 6 3 1 #f2«©^Wy^- 

£7f- D-;M7$y^i»i^tStsfeo, &m 

¥6- 1 1 8 6 5 e^lBKOJtJ^^yftSfcx^^S 

#^¥8-8 7 1 1 5^ffi«0*f- n-;W75> 
fc^777x77^!MfiJfr5&3fe<>X #^¥8-1 
7 9 5 0 9*HE«©jtfU ex;U7;l/3-«g(c{g»? 

EfiibJItLT, 7"'Ja-7- *Mx7X*rgl(DDUV3 
0v/U-X^, DUV-4 0S/U-X, ARC 2 5, 
7Mil<0AC-2, AC-3> AR1 9, AR20 

[0 19 1] ±KU^Xh»%«ffiffeai|5iKH&p<oS|Ji 

y&a) ±t (^t<to±iaswKih^^(te.n/c 

m£®V77£iILTB7 l £U ^-7£?t 
v«"T 3 c i: tc «t *} l/^F/^- > c 
fctfTtS. iliitlMiLtii, »$L<ttl50 
nm~2 5 0 n nKDfegCQTfcT&So RftWtCfck K r 
FX^S/VU— tf- (2 4 8 nm) , A r FX*->71/ 
— *f- ( 1 9 3 nm) „ FiX+S/VU— <f— (15 7 

nm) , x«, m^tf-^^wen^o 

[0 19 2] aftttfcLTtt, 7j<${fc7Fy 7A. 
it* 'J* A, KK-fhU^A, fr-flW- h U 7 2 

^ft^-hy^A, 7y^x77k^coM7;i/*y^ 

xW^k n-7Ptr;b7^>^©^-7^ >»> 
i/'xW^X n -7?7U7 5 7^<Dgf- 7 5 7 
II, FUxf-;k7 5>, 7f-;k7x^;b7^ 7^©IS= 
75^S, ^f;l/x^f/-;l/75k F-yx£7-;l/ 
75>^©7;i/3-;i/75>S, TF^^wytx 
!>AkFD*i/F, fF7if;l'7Vtx>yAiiFP+ 
i/vmnmmwy^c-'OL,^ tfp— ;k t^y^y 
= ymm<D7)i*> y tt*»fs*ffiffl-r « c t 

*^TtS. M(e, ±E7;l/*yttzk»»C7;b3-;l/ 
5o 

[0 19 3] 

[0194] <mm<D^m> 

-BtfRM ( l ) «HB (l ) <0^fi)c (7*y;HB) 
2-7^ > vy9 1 ;l'-2-7Pt:;k^^^y U-F, 7f 
P^7h7^^7yk-h, *»*iM4 8/2 
2/30 <DiJ^-T?f±iA*> p< ^;l/X^;kV h >/r F 7 
t FD77y=9/llCiS»U Hfl5^»fi3 5%©« 
«1 OOmL^lSSt/io C<D»«»ca3teWai8|V-6 
5^2mo 1 %, ^;l/7^7hX^7-;l/2mo 1 %tU 



(48) 
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tc*?-)lx.?-)l>rbyi OmLfcSTLfc,, iBT»7 
Kf£«*4B$|ffl»#L;teo £JS»7£* SSffl*^ 

= 3/1 Ojg^Jgji 1 . 2 L iciMfr, #tHJ Lfc fifeifttt 

'J-LBWteT'&^lsJig (1) *@iRUfc. NMRfrS 
#«>fc# 'J ^-fflfiSctbti 49/22/29 T*£t> fco $ * 
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* It. G P cill^tJ:»)*i6fc«*sKUx^uy»*ofi 
*¥^7»f±8 9 0 OT'&itco 
[0 19 5] ±m-e?tiim ( l ) fcR&Ogftft-Fmi 

(2) ~ (i o) zs&Lrcc &LTic±mmm (2) ~ 

(10) cDtefiKtt, #7«£*f „ (II t) m L*ft 1 , 
2, 3tt»igS0;£fr&<t>JS3-i?fcS. ) 
[0 19 6] 
[gl] 





mysuma 1 

(mol*6) 




(mol%) 


Jiftt Cmol%) 




2 


51 


21 




28 


8300 


3 


40 


10 




18/8/24 


7400 


4 


47 


15 


12 


26 


8300 


5 


51 


11 


25 


13 


7900 


6 


49 


9 


20 


22 


8800 


7 


51 


20 


4 


25 


8100 


8 


39 


15 


10 


36 


8200 


9 


46 


28 


8 


18 


8600 


10 


48 


20 




32 


7200 



[01 97] sfc, &LTic±mmm ( 1 ) ~ c 1 0) <o [0 1 9 8] 
mm**?, [ft 7 4] 




[0 19 9] 



[ft: 7 5] 




[0 2 0 0] 



[{C7 63 



(51) 



99 
CH 3 

-CH 2 — C CH 2 — CH— 

I I 
C=0 c=o 

O CHjCHj o 




CH 3 

— CH 2 — C— * 
I 

oo 

I 

0~ 
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(8) 




CH 3 

-CH 2 -C CH 2 — CH CH 2 -CH — 

I I I 

c=o c=o _ c=o 
I 

o 
I 

H3C~ C~CH3 



c=o^ o 





"CHo — CH — — C Ho — CH — 
I I 

c=o c=o 
I 

o 
I 

^C - C — CH3 



CH 3 
-CH 2 -C— 



(10) 



OH 



[0201] <W8&Ma>£im> 

s&m ( 1 ) ((b) m?3b&mt£M ; 1 a- 1 

<D£$) 

mm%MT7-hyuyi 0g£N, N-^^*;l/i» 

75 F 1 0 0m 1 lC®mZ&. Cft.lChV^frTS.y 
5 0m l fcirafc/co ii©i§iic^nDh'j^f-;Vi/7> 
14. 9gW^< 5*0*., 1 2 0rT'2H#!18£fS£-ti 
fco £JS$£Sfi£T-tfifflLfcm^4^>2 0 Om 1 £ 



fcfc£*fll (I A-l) *4. 2gffe 0 
[0 2 0 2] ^fj (2) ( I B - 1 (D-Brfc) 
m\LT)\>~-*Pl±2 2. 7 g fcHttftK* 1 0 0 m 1 

*j^Tcnfc^^-7xy-;n o gl ^no 

Iflt^nU F2 0 g*«TFUTJP*7c„ S^ffl[*2l^ffl 

aauTSjss-e-fc. Eis«**K:a^ mmi 5m 

l*in*.T3 0#«#US: o Tkffl^OWLcntC/7" 
7nn7^>X;l/^>'^7jU'7A2 4. 5 g ©TkjgT&S: 

•t h yfrzmm&tz titsmm ( i b - 1 ) # 1 2 . 
6 gftanfc 

[0 2 0 3] HfifiWl~2ORtflfc80!l~2 

210*?) , mwm'Mt&fa (7s.y) 5m g , >m 

K«feOHffi?SttSiJ (10mg) **2t3?-rj:5teE^ 
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vv oo/io) <Dms®fittmMLrc&. o. 1 n 

m 1 ~ 2 O^i/'^U^X hM^PS L/Co 

[0 2 0 4] ft, Jt^Jl«g£LT(J, »2 0 0 

1 -1 0 9 1 5 4^D||MiJ6T-fflV^Ttefc:^-r#ijI* 

CH 3 



Utl 8] 



[02 06] 



(52) mm 2002-351079 
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axTissg (20) t^r>) zmt. mmic 
jttSHW 2 (ommt lth, M2001-109154 

(2 8) t^o) £®fflbfc„ 
[0 2 0 5] 
[fb7 7] 

CH3 CH3 



— f ch 2 -c4— — fcH2-c4— — fcH 2 -c4— 

(20) °-^ 0 



CH 3 



CH 3 



CH 3 



— fcH 2 -c4— -fCH 2 -c4— -4ch 2 -c4— 



&2 



(28) O 





ttffi 

C2g) 




(20 mg) 


M 

(10 mg) 




1 


PAG 1A-1/4-39, 25/10 mg 


4 


W1 


xvm 2 


2 


1 PAQ IA-3. 60 mg 


5 


W1 


MM 3 


3 


PAG IA-6, 55 mg 


6 


W2 


5gft«4 


4 


PAG IA-8/4-52. 20/12 mg 


1 


W3 


5 


5 


PAG [AH 6/4-48. 15/15 mg 


2 


W3 




6 


PAQ IA-18. 58 mg 


3 


W4 




7 


PAG IA-36/4-6. 5/36 mg 


3 


W5 




6 


PAG IA-44/4-50. 3/40 mg 


4 


W5 | 




9 


PAG IA-41/4-52. 4/38 mg 


5 


W5 




10 


PAG IA-37/4-48/4-77. 
3/40/10 mg 


4 


W5 






! PAG IB- 1 /4-36. 1 0/1 5 mg 


6 


W3 




2 


PAG m-6, 34 mg 


6 


W1 


MSG! 13 


3 


PAG IB-10, 36 mg 


6 


W5 i 




4 


PAG IB-1 8/4-45. 6/40 mg 


5/6 = 
1/1 


W5 


Xttftl15 


5 


PAG 1A-1/IA-35, 50/3 mg 


4 


W1 | 




6 


PAG IA-2/4-50/IA-38. 
10/28/3 mg 


3 


W3 




7 


PAG IA-6/4-6/6-27, \ 
20/10/5 mg 


2 


W3 




8 


PAG IA-4/4-17. 20/20 mg 


3 


W2 i 


19 


9 


PAG IA-1/4-48/4-80, 
10/25/20 mg 


3 


W5 




10 


PAG IA-3/4-40. 30/10 mg 


2 


W5 


1 


2001- 
109154 


PAG 3~21, 40 mg 


1 


W1 




#M 2001- 

109154 


PAG 4-5. 40 mg 


1 
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SD 
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8% 
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10% 
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10% 


33 


£1609 9 


6% 


19 
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5% 


13 
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7% 


21 
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10% 


32 
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11% 


37 
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7% 
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7% 


27 
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9% 
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£160117 


9% 
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9% 
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F£-A(##) 2H025 AA02 AA04 AB16 AC04 AC08 
AD03 BE07 BE10 BGOO CB14 
CB41 CC04 CC20 FA10 FA17 
4J100 AL08P AL08Q BA02Q BA11P 
BA12Q BA15P BA15Q BC02Q 
BC04Q BC08Q BC09Q BC12Q 
BC53P CA04 JA38 



